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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

(a) Breathe out a drop to the front face of a base and form an optical waveguide precursor, 

(b) The manufacture approach of optical waveguide which is made to harden said optical waveguide 
precursor and includes forming optical waveguide. 

[Claim 2] 
In claim 1, 

Furthermore, the manufacture approach including forming the film pattern which has different 
wettability from said base on this base, before carrying out the regurgitation of the (c) aforementioned 
drop of optical waveguide. 
[Claim 3] 
In claim 2, 

Said film pattern has the wettability higher than said base to said drop, 

The manufacture approach of optical waveguide which breathes out said drop to said film pattern, and 
forms said optical waveguide precursor in the above (a). 
[Claim 4] 
In claim 2, 

Said film pattern has the wettability lower than said base to said drop, 

The manufacture approach of optical waveguide which breathes out said drop to the field except said 
film pattern among said bases, and forms said optical waveguide precursor in the above (a). 
[Claim 5] 

(a) Form heights in a base, 

(b) Breathe out a drop to the top face of said heights, and form the precursor of the optical waveguide 
section, 

(c) The manufacture approach of optical waveguide which is made to harden said precursor and includes 
forming the optical waveguide section. 

[Claim 6] 
In claim 5, 

The manufacture approach of optical waveguide which forms heights in this base by installing soil rest 
material on said base in the above (a). 
[Claim 7] 
In claim 5, 

The manufacture approach of optical waveguide which forms heights in this base by forming a slot in 
said base in the above (a). 
[Claim 8] 

In claim 1 thru/or either of 7, 

Hardening of said precursor is the manufacture approach of optical waveguide performed by addition of 
energy. 
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[Claim 9] 

In claim 1 thru/or either of 8, 

Said drop is the manufacture approach of optical waveguide of having the property which can be 
hardened by giving energy. 
[Claim 10] 

In claim 1 thru/or either of 9, 

The regurgitation of said drop is the manufacture approach of optical waveguide performed by the ink 
jet method. 
[Claim 11] 

In claim 1 thru/or either of 10, 

Furthermore, the manufacture approach including covering this optical waveguide section with a layer 
with a refractive index smaller than the (d) aforementioned optical waveguide section of optical 
waveguide. 
[Claim 12] 

In claim 1 thru/or either of 1 1, 

Furthermore, the manufacture approach including removing the (e) aforementioned optical waveguide 
section from on said base of optical waveguide. 
[Claim 13] 

In claim 5 thru/or either of 12, 

Furthermore, the manufacture approach of optical waveguide which includes adjusting the wettability of 
the top face of said heights to said drop before carrying out the regurgitation of the (f) aforementioned 
drop. 

[Claim 14] 

(a) Form the 1st heights in a base, 

(b) Form the 2nd heights in said 1st heights and parallel at said base, 

(c) Breathe out the 1st drop to the top face of said 1st heights, and form the precursor of the optical 
waveguide section, 

(d) Stiffen the precursor of said optical waveguide section and form the optical waveguide section, 

(e) It is formed on the top face of said 2nd heights, and form a wrap enveloping layer precursor for said 
optical waveguide section, 

(f) The manufacture approach of optical waveguide which is made to harden said enveloping layer 
precursor and includes forming an enveloping layer with a refractive index smaller than said optical 
waveguide section. 

[Claim 15] 
In claim 14, 

It is the manufacture approach of optical waveguide formed when said enveloping layer precursor 

carries out the regurgitation of the 2nd drop in the above (e) to the top face of said optical waveguide 

section and said 2nd heights. 

[Claim 16] 

In claims 14 or 15, 

The manufacture approach of optical waveguide that form said 2nd two heights and said 1st heights are 
arranged between said 2nd two heights in the above (b). 
[Claim 17] 

In claim 14 thru/or either of 16, 

Said 1st and 2nd drops are the manufacture approaches of optical waveguide of having the property 
which can be hardened by giving energy. 
[Claim 18] 

In claim 14 thru/or either of 17, 

Hardening of said enveloping layer precursor is the manufacture approach of optical waveguide 
performed by addition of energy. 
[Claim 19] 
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In claim 14 thru/or either of 18, 

Said 1st and 2nd drops are the manufacture approaches of optical waveguide of having the property 
which can be hardened by giving energy. 
[Claim 20] 

In claim 14 thru/or either of 19, 

The regurgitation of said the 1st and said 2nd drop is the manufacture approach of optical waveguide 
performed by the ink jet method. 
[Claim 21] 

Heights prepared in the base, 

Optical waveguide containing the optical waveguide section prepared on said heights. 
[Claim 22] 
In claim 21, 

Said optical waveguide section is the optical waveguide which was made to harden the ingredient which 
can be hardened by giving energy, and was formed. 
[Claim 23] 
In claim 22, 

Said optical waveguide section is optical waveguide which consists of ultraviolet curing mold resin or 
heat-curing mold resin. 
[Claim 24] 

In claim 21 thru/or either of 23, 

Optical waveguide whose end face of said optical waveguide section is a curved surface. 
[Claim 25] 

In claim 21 thru/or either of 24, 

Said optical waveguide section is optical waveguide covered with the layer with a refractive index 
smaller than this optical waveguide section. 
[Claim 26] 
In claim 25, 

Said optical waveguide section is optical waveguide currently embedded in said layer. 
[Claim 27] 

In claim 21 thru/or either of 26, 

Said heights are optical waveguide with a refractive index smaller than said optical waveguide section. 
[Claim 28] 

In claim 21 thru/or either of 27, 

An enveloping layer is formed in the perimeter of said optical waveguide section, 

Optical waveguide with almost equal refractive index of said heights and refractive index of said 

enveloping layer. 

[Claim 29] 

In claim 21 thru/or either of 28, 

Said heights are optical waveguide which is the soil rest material formed on said base. 
[Claim 30] 

In claim 21 thru/or either of 28, 

Said heights are optical waveguide which unites with said base and is formed. 
[Claim 31] 

In claim 21 thru/or either of 30, 

The cross section of said optical waveguide section is optical waveguide which has the shape of the 
shape of a cutting circle, and a cutting ellipse. 
[Claim 32] 

In claim 2 1 thru/or either of 3 1 , 

The cross section of said optical waveguide section is optical waveguide which is a circle or an ellipse. 
[Claim 33] 

In claim 21 thru/or either of 32, 
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Said optical waveguide section is optical waveguide which has one or more pars convoluta lobuli 
corticalis renis. 
[Claim 34] 

In claim 21 thru/or either of 33, 

Said optical waveguide section is optical waveguide which has one or more branching. 
[Claim 35] 

In claim 21 thru/or either of 34, 

The top face of said heights is optical waveguide which is a curved surface. 
[Claim 36] 

In claim 21 thru/or either of 35, 

Optical waveguide whose angle of the top face of said heights and the field which touches this top face 
in the flank of said heights to make is an acute angle. 
[Claim 37] 

In claim 21 thru/or either of 36, 

The upper part of said heights is optical waveguide currently formed in the shape of a back taper. 
[Claim 38] 

In claim 21 thru/or either of 37, 

Optical waveguide currently embedded in the layer with a refractive index smaller than said optical 
waveguide section. 
[Claim 39] 

The 1st heights prepared in the base, 

The optical waveguide section prepared on the top face of said 1st heights, 
Said 1st heights and the 2nd heights arranged at parallel, 

The enveloping layer which covers said optical waveguide section and by which the part was prepared 
on the top face of said 2nd heights, 
******, optical waveguide. 
[Claim 40] 
In claim 39, 

Said 2nd two heights are included, 

Said 1st heights are optical waveguide arranged between said 2nd two heights. 
[Claim 41] 

The circuit board including optical waveguide according to claim 21 to 40, IC, and a light corpuscle 

child. 

[Claim 42] 

An optical module including optical waveguide according to claim 21 to 41 and a light corpuscle child. 
[Claim 43] 

The optical transport unit containing an optical module according to claim 42. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the optical waveguide by which an installation location, a configuration, and 

magnitude were controlled good, and its manufacture approach. 

[0002] 

Moreover, this invention relates to the circuit board which used said optical waveguide, an optical 

module, and an optical transport unit. 

[0003] 

[Background of the Invention] 

Optical waveguide is used in order to transmit near-infrared light and the light. This optical waveguide 
has various applications, such as transmission of a lightwave signal, energy transmission, a photosensor, 
and optical fiberscope. 
[0004] 

As the manufacture approach of optical waveguide, there is an approach shown below, for example. 

(Patent reference 1 reference) . 

[0005] 

[Patent reference 1] 

JP,9-243858,A 

[0006] 

[Problem(s) to be Solved by the Invention] 

The purpose of this invention has an installation location, a configuration, and magnitude in offering the 

optical waveguide controlled good and its manufacture approach. 

[0007] 

Moreover, the purpose of this invention is to offer the circuit board containing said optical waveguide, 

an optical module, and an optical transport unit. 

[0008] 

[Means for Solving the Problem] 

1. Manufacture Approach of 1st Optical Waveguide 

The manufacture approach of the 1st optical waveguide of this invention, 

(a) Breathe out a drop to the front face of a base and form an optical waveguide precursor, 

(b) Stiffen said optical waveguide precursor and include forming optical waveguide. 
[0009] 

According to the manufacture approach of the 1st optical waveguide of this invention, after breathing 
out said drop to the front face of said base and forming said precursor, this precursor is stiffened and 
said optical waveguide is formed. Here, said optical waveguide which has a predetermined configuration 
and magnitude can be formed by adjusting the discharge quantity of said drop. Moreover, said optical 
waveguide can be formed in a position by carrying out the regurgitation of said drop to a desired 
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location. 
[0010] 

In this case, further, before carrying out the regurgitation of the (c) aforementioned drop, it can include 
forming the film pattern which has different wettability from said base on this base. Thereby, the 
installation location of said optical waveguide is controllable by controlling the wettability on said front 
face of a base to said drop. 
[0011] 

Moreover, in this case, said film pattern has the wettability higher than said base to said drop, in the 
above (a), said drop can be breathed out to said film pattern, and said optical waveguide precursor can 
be formed. 
[0012] 

Or in this case, said film pattern has the wettability lower than said base to said drop, in the above (a), 
said drop can be breathed out to the field except said film pattern among said bases, and said optical 
waveguide precursor can be formed. 

2. Manufacture Approach of 2nd Optical Waveguide 

The manufacture approach of the 2nd optical waveguide of this invention, 

(a) Form heights in a base, 

(b) Breathe out a drop to the top face of said heights, and form the precursor of the optical waveguide 
section, 

(c) Stiffen said precursor and include forming the optical waveguide section. 
[0013] 

Here, a "base" means the object which has the field in which said heights can be installed. As long as 
said heights can be installed, said field may be a flat surface and may be a curved surface. Therefore, if 
it has such a field, especially the configuration of said base itself will not be limited. Moreover, said 
heights unite with a base and may be installed. 
[0014] 

Moreover, "heights" means the member which has the top face in which said optical waveguide section 
can be installed, and, as for "the top face of heights", said optical waveguide section says the field 
installed. As long as it is not necessarily limited and said optical waveguide section can be installed, 
especially the configuration of the top face of said heights may be a flat surface, and may be a curved 
surface. 
[0015] 

According to the manufacture approach of the 2nd optical waveguide of this invention, in the above (a), 
an installation location, a configuration, and magnitude can form the optical waveguide section 
controlled good by adjusting a configuration, magnitude, an installation location, etc. of said heights on 
top, and adjusting the discharge quantity of said drop in the above (b) etc. In detail, the column of the 
gestalt of this operation explains. 
[0016] 

In this case, in the above (a), heights can be formed in this base by installing soil rest material on said 

base. 

[0017] 

Or heights can be formed in this base by forming a slot in said base in the above (a) in this case. 
[0018] 

Moreover, before carrying out the regurgitation of the (f) aforementioned drop further in this case, it can 
include adjusting the wettability of the top face of said heights to said drop. Thereby, the optical 
waveguide section which has a desired configuration and magnitude can be formed. Here, the wettability 
of the top face of said heights to said drop is controllable by, for example, forming in the top face of said 
heights the film which has lyophilic or liquid repellance to said drop. 

3. The manufacture approach of the 1st and 2nd optical waveguides of this invention can take following 
modes (1) - (6). 

[0019] 
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(1) Said precursor can be hardened by addition of energy. 
[0020] 

(2) Said drop can have the property which can be hardened by giving energy. 
[0021] 

(3) The regurgitation of said drop can be performed by the ink jet method. According to this approach, 
since delicate adjustment of the discharge quantity of said drop is possible, the detailed optical 
waveguide section (or optical waveguide) can be installed simple on the top face of said heights (or on a 
base). 

[0022] 

(4) It can include covering this optical waveguide section with a layer with a refractive index still 
smaller than the (d) aforementioned optical waveguide section. According to this process, the leakage of 
the light from said optical waveguide section can be reduced. Thereby, the propagation effectiveness of 
the light which spreads said optical waveguide circles can be raised. 

[0023] 

(5) An enveloping layer is formed in the perimeter of said optical waveguide section, and the refractive 
index of said heights and the refractive index of said enveloping layer can be formed in it almost 
equally. Thereby, all the perimeters of said optical waveguide section can be covered like the structure 
of an optical fiber with the quality of the material which has the almost same refractive index. 

[0024] 

(6) It can include removing the (e) aforementioned optical waveguide section from on said base further. 
According to this process, said optical waveguide section can be used as independent optical waveguide. 

4. Manufacture Approach of 3rd Optical Waveguide 

The manufacture approach of the 3rd optical waveguide of this invention, 

(a) Form the 1st heights in a base, 

(b) Form the 2nd heights in said 1st heights and parallel at said base, 

(c) Breathe out the 1st drop to the top face of said 1st heights, and form the precursor of the optical 
waveguide section, 

(d) Stiffen the precursor of said optical waveguide section and form the optical waveguide section, 

(e) It is formed on the top face of said 2nd heights, and form a wrap enveloping layer precursor for said 
optical waveguide section, 

(f) Stiffen said enveloping layer precursor and include forming an enveloping layer with a refractive 
index smaller than said optical waveguide section. 

[0025] 

Here, the meaning of a "base", "heights", and "the top face of heights" is as the column of the 
manufacture approach of the 2nd optical waveguide having explained. Moreover, the meaning of 
"heights" and "the top face of heights" is the same also in the 1st heights and 2nd heights. 
[0026] 

According to the manufacture approach of the 3rd optical waveguide of this invention, it has the same 
operation effectiveness as the manufacture approach of the 1st and 2nd optical waveguides. In addition, 
the leakage of the light from said optical waveguide section can be reduced by forming the wrap 
aforementioned enveloping layer precursor for said optical waveguide section on the top face of said 
2nd heights, stiffening this enveloping layer precursor and forming an enveloping layer with a refractive 
index smaller than said optical waveguide section. Thereby, the propagation effectiveness of light can 
obtain the more excellent optical waveguide. Moreover, optical waveguide with a more nearly circularly 
near cross section can be obtained. 
[0027] 

The manufacture approach of the 3rd optical waveguide of this invention can take following modes (1) - 

(6). 

[0028] 

(1) In the above (e), said enveloping layer precursor can be formed by carrying out the regurgitation of 
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the 2nd drop to the top face of said optical waveguide section and said 2nd heights. 
[0029] 

(2) In the above (b), said 2nd two heights are formed and said 1st heights can be arranged between said 
2nd two heights. In order to form said enveloping layer precursor, in the process which carries out the 
regurgitation of said drop, said enveloping layer can be formed the top-face top of said 2nd heights, and 
inside said 2nd heights by being installed so that said 2nd two heights may sandwich said 1st heights. 
That is, the installation location, the configuration, and magnitude of said enveloping layer are 
controllable by installing said 2nd heights in a position. 

[0030] 

(3) Said 1st and 2nd drops can have the property which can be hardened by giving energy. 
[0031] 

(4) Addition of energy can perform hardening of said enveloping layer precursor. 
[0032] 

(5) Said 1st and 2nd drops can have the property which can be hardened by giving energy. 
[0033] 

(6) The regurgitation of said the 1st and said 2nd drop can be performed by the ink jet method. 
5. 1st Optical Waveguide 

The 1st optical waveguide of this invention, 
Heights prepared in the base, 

The optical waveguide section prepared on said heights is included. 
[0034] 

Here, the meaning of a "base", "heights", and "the top face of heights" is as the column of the 

manufacture approach of the 2nd optical waveguide having explained. 

[0035] 

According to the 1st optical waveguide of this invention, the optical waveguide containing the optical 
waveguide section by which an installation location, a configuration, and magnitude were controlled 
good can be obtained by controlling a configuration, height, etc. of said heights on top by having the 
above-mentioned configuration. In detail, the column of the gestalt of this operation explains. 
[0036] 

The 1st optical waveguide of this invention can take following modes (1) - (14). 
[0037] 

(1) Said optical waveguide section stiffens the ingredient which can be hardened by giving energy, and 
can be formed. 

[0038] 

(2) Said optical waveguide section can consist of ultraviolet curing mold resin or heat-curing mold resin. 
[0039] 

(3) The end face of said optical waveguide section can be a curved surface. 
[0040] 

(4) Said optical waveguide section can be covered with a layer with a refractive index smaller than this 
optical waveguide section. 

[0041] 

In this case, said optical waveguide section can be embedded in said layer. 
[0042] 

(5) Said heights can be made smaller in a refractive index than said optical waveguide section. 
[0043] 

(6) Said heights can be the soil rest material formed on said base. 
[0044] 

(7) Said heights unite with said base and can be formed. 
[0045] 

(8) The cross section of said optical waveguide section can have the shape of the shape of a cutting 
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circle, and a cutting ellipse. Here, "the shape of a cutting circle" means the configuration which cuts a 
circle in a straight line and is acquired, and this circle includes not only a perfect circle but the 
configuration approximated to a circle. Moreover, "the shape of a cutting ellipse" means the 
configuration which cuts an ellipse in a straight line and is acquired, and this ellipse includes not only a 
perfect ellipse but the configuration approximated to an ellipse. 
[0046] 

(9) The cross section of said optical waveguide section can be a circle or an ellipse. 
[0047] 

(10) Said optical waveguide section can have one or more pars convoluta lobuli corticalis renis. 
[0048] 

(11) Said optical waveguide section can have one or more branching. 
[0049] 

(12) The top face of said heights can be a curved surface. [0050] 

(13) The angle of the top face of said heights and the field which touches this top face in the flank of 
said heights to make can be an acute angle. According to this configuration, when [ which breathed out 
the drop and formed the precursor of the optical waveguide section ] carrying out postcure and forming 
said optical waveguide section, it can prevent that the side face of said heights gets wet in said drop. 
Consequently, the optical waveguide section which has a desired configuration and magnitude can be 
formed certainly. 

[0051] 

(14) The upper part of said heights can be formed in the shape of a back taper. Here, "the upper part of 
said heights" means the field near [ said ] the top face among said heights. The angle of the top face of 
said heights and a side face to make can be made smaller, holding the stability of said heights according 
to this configuration, when [ which breathed out the drop and formed the precursor of the optical 
waveguide section ] carrying out postcure and forming said optical waveguide section. Thereby, it can 
prevent certainly that the side face of said heights gets wet in said drop. Consequently, the optical 
waveguide section which has a desired configuration and magnitude can be formed more certainly. 
[0052] 

(15) Said optical waveguide can be embedded in a layer with a refractive index smaller than said optical 
waveguide section. Thereby, said optical waveguide section is certainly fixable on the top face of said 
heights. 

6. 2nd Optical Waveguide 

The 2nd optical waveguide of this invention, 

The optical waveguide section prepared on the top face of said 1st heights, 
Said 1st heights and the 2nd heights arranged at parallel, 

The enveloping layer which covers said optical waveguide section and by which the part was prepared 

on the top face of said 2nd heights is included. 

[0053] 

Here, the meaning of a "base", "heights", and "the top face of heights" is as the column of the 
manufacture approach of the 2nd optical waveguide having explained. Moreover, the meaning of 
"heights" and "the top face of heights" is the same also in the 1st heights and 2nd heights. 
[0054] 

According to the 2nd optical waveguide of this invention, it has the same operation effectiveness as said 
1 st optical waveguide. In addition, the cross section of the optical waveguide section can be formed in a 
more nearly circularly near configuration. Thereby, the propagation effectiveness of light can obtain the 
more excellent optical waveguide. 
[0055] 

In this case, said 1st heights can be arranged between said 2nd two heights including said 2nd two 
heights. According to this configuration, when said 2nd heights install in a position, the optical 
waveguide which has said enveloping layer by which an installation location, a configuration, and 
magnitude were controlled can be obtained. 
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7. Circuit Board, Optical Module, Optical Transport Unit 

The circuit board of this invention contains said optical waveguide, IC, and a light corpuscle child. 
[0056] 

Moreover, the optical module of this invention contains said optical waveguide and a light corpuscle 
child. Furthermore, the optical transport unit of this invention contains the optical module of said this 
invention. 
[0057] 

[Embodiment of the Invention] 

Hereafter, the gestalt of suitable operation of this invention is explained, referring to a drawing. 
[0058] 

[The gestalt of the 1st operation] 

1. Manufacture Approach of Optical Waveguide 

Drawing 1 - drawing 3 are the sectional views showing typically each process of the manufacture 
approach of the optical waveguide 1 14 (refer to drawing 3 ) concerning the gestalt of the 1st operation 
which applied this invention, respectively. Drawing 4 is the top view showing typically the optical 
waveguide 1 14 shown in drawing 3 . Moreover, it is 1 additional processing of the production process of 
the optical waveguide 1 14 which shows drawing 5 to drawing 3 . 
[0059] 

(1) First, on a base 10, breathe out drop 1 14b and form the precursor 1 14 of optical waveguide (refer to 
drawing 1 and drawing 2 ). Specifically, the regurgitation of the drop 1 14b is carried out to the 
predetermined field of a base 10 from the drop delivery 17. According to this process, precursor 1 14a of 
the optical waveguide which has a desired configuration and magnitude can be formed in a desired 
location. In addition, as a base 10, although semi-conductor substrates, such as a silicon substrate and a 
GaAs substrate, a glass substrate, etc. are mentioned, for example, especially if it has the field which can 
reach the target drop 1 14b, it will not be limited. 

[0060] 

Drop 1 14b consists of a liquid ingredient which can be hardened by adding energy, such as heat or light. 
As said liquid ingredient, the precursor of ultraviolet curing mold resin or heat-curing mold resin is 
mentioned, for example. As ultraviolet curing mold resin, the acrylic resin and the epoxy system resin of 
an ultraviolet curing mold are mentioned, for example. Moreover, as heat-curing mold resin, the 
polyimide system resin of a heat-curing mold can be illustrated. 
[0061] 

Moreover, as the regurgitation approach of drop 1 14b, a dispenser or the ink jet method is mentioned, 
for example. It is a general approach as an approach of carrying out the regurgitation of the drop, and the 
dispenser is, effective when carrying out the regurgitation of the liquid ingredient to a comparatively 
large field. Moreover, the ink jet method is the approach of carrying out the regurgitation of the drop 
using an ink jet head, and can be controlled by the unit of mum order about the location which carries 
out the regurgitation of the drop. Moreover, since the amount of the drop which carries out the 
regurgitation is controllable by the unit of pico liter order, the optical waveguide 1 14 (refer to drawing 
3 ) of detailed structure is producible. 
[0062] 

(2) Subsequently, stiffen precursor 1 14a of optical waveguide and form optical waveguide 1 14 (refer to 
drawing 2 ). Specifically, energy, such as heat or light, is given to precursor 1 14a of optical waveguide. 
In case precursor 1 14a of optical waveguide is hardened, a suitable approach is used according to the 
class of drop 1 14b. Specifically, the optical exposure of addition of heat energy, ultraviolet rays, or a 
laser beam is mentioned. According to the above process, as shown in drawing 3 and drawing 4 , optical 
waveguide 1 14 is obtained. Optical waveguide 1 14 consists of the quality of the material which can 
spread the light of predetermined wavelength. 

[0063] 

In addition, in this process, sequential hardening can be carried out, after making drop 1 14b reach the 
target on a base 10. That is, after forming the whole precursor 1 14a of optical waveguide, it may be 
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made to be able to harden collectively, and drop 1 14b can carry out sequential hardening from the part 

which reached the target on the base 10. 

[0064] 

Moreover, in said process (1), before carrying out the regurgitation of the drop 1 14b, the film pattern 
which has different wettability from a base 10 can be formed in the predetermined field of a base 10 if 
needed. That is, lyophilic processing or liquid repellance processing can be performed to the 
predetermined field of a base 10. Thereby, the installation location of optical waveguide 1 14 is 
controllable by controlling the wettability of base 10 front face to drop 1 14b. 
[0065] 

For example, as shown in drawin g 5 , the film pattern 180 which has liquid repellance to drop 1 14b is 
formed in fields other than the field which is due to form optical waveguide 114. Then, if the 
regurgitation of the drop 1 14b is carried out on a base 10 as shown in drawing 1 , since drop 1 14b has 
liquid repellance to the film pattern 180, drop 1 14b will be installed in field 180b with lyophilic [ over 
drop 1 14b / higher than the film pattern 180 ]. That is, since the wettability to the film pattern 180 of 
drop 1 14b is lower than the wettability to a base 10, drop 1 14b is installed on field 180b with more high 
wettability. Then, the optical waveguide 114 formed in the desired location can be obtained by passing 
through said hardening process. As shown above, the formation location of optical waveguide 1 14 is 
controllable by forming the film pattern 180 on a base 10. 
[0066] 

Or although not illustrated, when the wettability of the front face of a base 10 is low, the film pattern 
which has lyophilic to drop 1 14b is formed in the field which is due to form optical waveguide 1 14 to 
drop 1 14b. Then, to said film pattern, if the regurgitation of the drop 1 14b is carried out on a base 10 as 
shown in drawing 1 , since wettability is high, as for drop 1 14b, drop 1 14b will be installed in the 
formation field of a film pattern. Then, the optical waveguide 1 14 formed in the desired location can be 
obtained by passing through said hardening process. Also in this case, the formation location of optical 
waveguide 1 14 is controllable by forming said film pattern on a base 10. 
[0067] 

The optical waveguide 1 14 obtained by the above-mentioned manufacture approach is formed on the 

base 10, as shown in drawing 3 and drawing 4 . 

[0068] 

According to the manufacture approach of the optical waveguide concerning the gestalt of this 
operation, after breathing out drop 1 14b on a base 10 and forming precursor 1 14a of optical waveguide, 
this precursor 1 14a is stiffened and optical waveguide 1 14 is formed. Here, the optical waveguide 1 14 
which has a predetermined configuration and magnitude can be formed by adjusting the discharge 
quantity of drop 1 14b. Moreover, optical waveguide 1 14 can be formed in a position by carrying out the 
regurgitation of the drop 1 14b to a desired location. 
[0069] 

[The gestalt of the 2nd operation] 
1. Structure of Optical Waveguide 

Drawing 6 is the sectional view showing typically the optical waveguide 100 concerning the gestalt of 
the 2nd operation which applied this invention. Drawing 7 is the top view showing typically the optical 
waveguide 100 concerning the gestalt of the 2nd operation which applied this invention. Drawing 8 is 
the side elevation showing typically the optical waveguide 100 concerning the gestalt of the 2nd 
operation to which drawing 7 applied this invention. In addition, drawing 6 shows the cutting plane in 
A- A of drawing 7 . 
[0070] 

Moreover, drawing 9 - drawing 13 are drawings showing the example of a complete-change form of the 
optical waveguide of the gestalt of this operation. Drawing 9 is the top view showing typically the 
example of a complete-change form of the optical waveguide of the gestalt of this operation, and, 
specifically, drawing 10 is the perspective view showing typically the optical waveguide 101 shown in 
drawing 9 . Drawing 1 1 is the top view showing typically another example of a complete-change form 
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of the optical waveguide of the gestalt of this operation, and drawing 12 is the perspective view showing 
typically the optical waveguide 102 shown in drawing 1 1 . Moreover, drawing 13 is the sectional view 
showing typically another example of a complete-change form of the optical waveguide of the gestalt of 
this operation. In addition, in each modification, the same sign shall be given to the part which has the 
same configuration as the optical waveguide 100 of the gestalt of this operation, and detailed 
explanation shall be omitted. 
[0071] 

The optical waveguide 100 of the gestalt of this operation contains the heights (soil rest material) 12 
prepared in the base 10, and the optical waveguide section 14 prepared on top-face 12a of heights 12. In 
the gestalt of this operation, the optical waveguide section 14 explains the case where it consists of the 
same quality of the material as the optical waveguide 1 14 of the gestalt of the 1st operation. For this 
reason, the explanation about the quality of the material of the optical waveguide section 14 is omitted. 
Hereafter, with reference to drawing 6 - drawing 8 , each component of the optical waveguide 100 of the 
gestalt of this operation is mainly explained. 
[0072] 
[Heights] 

(A) Quality of the material 

Although especially the quality of the material of heights 12 is not necessarily limited, it is desirable for 
a refractive index to be smaller than the optical waveguide section 14. According to this configuration, 
light can be made to spread efficiently within the optical waveguide section 14. 
[0073] 

Heights 12 can consist of resin. In this case, heights 12 can consist of for example, polyimide system 
resin, acrylic resin, epoxy system resin, or fluorine system resin. In the optical waveguide 100 of the 
gestalt of this operation, the case where heights 12 consist of polyimide system resin is explained. 
[0074] 

In addition, heights may be the soil rest material installed on the base 10, or can also form heights by 
forming a slot in a base 10. In the optical waveguide 100 of the gestalt of this operation, the case where 
heights 1 2 consist of soil rest material prepared on the base 1 0 is shown. 
[0075] 

Or like the modification (optical waveguide 103) shown in drawing 13 , heights 52 unite with a base 10 
and may be formed. That is, heights 52 consist of the same quality of the material as a base 10 in this 
case. Such heights 52 are formed by carrying out patterning of the base 10 and forming a slot. In 
addition, it unites with a base 10 and the heights which constitute the optical waveguide of the operation 
gestalt mentioned later may also be formed. 
[0076] 

(B) Solid configuration 

Although especially the solid configuration of heights is not necessarily limited, it is needed that it is the 
structure where optical waveguide can be installed on the top face at least. For example, as shown in 
drawing 1 , the optical waveguide section 14 can be installed on top-face 12a of the heights 12 of optical 
waveguide 100. The 2nd operation gestalt mentioned later explains the solid configuration of heights in 
detail. 
[0077] 

(C) A configuration on top 

The configuration of the top face of heights is defined by the function and application of optical 
waveguide which are formed on the top face of heights. That is, since the optical waveguide of the 
gestalt of this operation breathes out a drop, forms an optical waveguide section precursor on the top 
face of heights, stiffens this precursor and forms the optical waveguide section, it can control the 
configuration of optical waveguide by controlling the configuration of the top face of heights. 
[0078] 

For example, in optical waveguide 100 (refer to drawing 6 - drawing 8 ), the configuration of top-face 
12a of heights 12 is a rectangle. Thereby, the optical waveguide section 14 is a straight line-like. 
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Moreover, as for the optical waveguide 101 shown in drawing 9 and drawing 10 , top-face 82a (refer to 
drawing 10 ) of heights 82 has pars-convoluta-lobuli-corticalis-renis 82b. Thereby, the optical 
waveguide section 84 has the pars convoluta lobuli corticalis renis. Or as for the optical waveguide 102 
shown in drawing 1 1 and drawing 12 , top-face 92a (refer to drawing 12 ) of heights 92 has branching 
92b. Thereby, the optical waveguide section 94 has branching. As shown in drawing 10 and drawing 
11 , even when it has the pars convoluta lobuli corticalis renis and branching according to the optical 
waveguide of the gestalt of this operation, the cross section of the optical waveguide section can be 
formed in a circularly near configuration. Thereby, the propagation effectiveness of light can be raised 
also in the optical waveguide which has the pars convoluta lobuli corticalis renis and branching. In 
addition, especially the pars convoluta lobuli corticalis renis, and the number and configuration of 
branching can set up suitably the pars convoluta lobuli corticalis renis, and the number and 
configuration of branching by necessarily not being limited and setting up the configuration of the top 
face of heights suitably. 
[0079] 

Moreover, it can be made the optical waveguide section which has the pars convoluta lobuli corticalis 
renis and branching by making the top face of heights into the configuration which has the pars 
convoluta lobuli corticalis renis and branching like [ optical waveguide / in the operation gestalt 
mentioned later ] the modification mentioned above. 
[0080] 

[Optical waveguide section] 

(A) Solid configuration 

The optical waveguide section has a solid configuration according to the application and function. As 
the optical waveguide section 14 of the gestalt of this operation is shown in drawing 6 , the cross section 
is a cutting circle-like. In this case, the cross-section configuration of the optical waveguide section 14 
can also be made into the shape of a cutting ellipse by adjusting the amount of the drop used in order to 
form the optical waveguide section 14. Since the column of [heights] explained the solid configuration 
of the optical waveguide section collectively, detailed explanation is omitted. 
[0081] 

(B) Quality of the material 

The optical waveguide section 14 can consist of the quality of the material which can make the light of 
predetermined wavelength spread. Moreover, the optical waveguide section 14 is formed by stiffening 
the liquid ingredient which can be hardened by adding energy, such as heat or light, like the optical 
waveguide 1 14 of the gestalt of the 1st operation. After the optical waveguide section's 14 breathing out 
drop 14b which consists of said liquid ingredient to top-face 12a of heights 12 and forming precursor 
14a of the optical waveguide section in the gestalt of this operation, specifically, it is formed by 
stiffening this precursor 14a. It mentions later in detail. 
2. Manufacture Approach of Optical Waveguide 

Next, the manufacture approach of optical waveguide 100 shown in drawing 6 - drawing 8 is explained 
with reference to drawing 14 (a) - drawing 14 (e), drawing 15 (a), and drawing 15 (b). Drawing 14 (a) - 
drawing 14 (e), drawing 15 (a), and drawing 15 (b) are the sectional views showing typically one 
production process of the optical waveguide 100 shown in drawing 6 - drawing 8 , respectively. 
[0082] 

(1) Formation of heights 12 

First, heights 12 are formed in a base 10 (refer to drawing 14 (a) - drawing 14 (e)). By determining the 
configuration of heights 12, the configuration of the optical waveguide section 14 formed at a next 
process is determined. That is, the configuration of heights 12 is determined according to the 
configuration of the desired optical waveguide section 14. Moreover, formation of heights 12 can choose 
suitable approaches (for example, a selection grown method, the dry etching method, the wet etching 
method, the lift-off method, a replica method, etc.) according to the quality of the material, the 
configuration, and magnitude of heights 12. Moreover, as mentioned above, in the gestalt of this 
operation, the case where heights 12 consist of polyimide resin is explained. 
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[0083] 

First, after applying a polyimide precursor on the base 10 which consists of a glass substrate, it heat- 
treats at about 150 degrees C (refer to drawing 14 (a)). This forms resin layer 12x. Here, although resin 
layer 12x are in the condition that a configuration can be held, they are in the condition which has not 
been hardened completely. 
[0084] 

Next, after forming the resist layer Rl on resin layer 12x, a photolithography process is performed using 
the mask 130 of a predetermined pattern (refer to drawing 14 (b)). Thereby, the resist layer Rl of a 
predetermined pattern is formed (refer to drawing 14 (c)). 
[0085] 

Subsequently, patterning of resin layer 12x is carried out by the wet etching using an alkali system 
solution by using the resist layer Rl as a mask. Thereby, heights (soil rest material) 12 are formed (refer 
to drawing 14 (d)). Then, after removing the resist layer Rl, heights 12 are completely stiffened by heat- 
treating at about 350 degrees C (refer to drawing 14 (e)). 
[0086] 

(2) Formation of the optical waveguide section 14 

Subsequently, the optical waveguide section 14 is formed (refer to drawing 15 (a) and drawing 15 (b)). 
First, as shown in drawing 15 (a), drop 14b for forming the optical waveguide section 14 is breathed out 
to top-face 12a of heights 12, and precursor 14a of the optical waveguide section is formed. As 
mentioned above, the liquid ingredient which constitutes drop 14b has the property which can be 
hardened by adding energy. 
[0087] 

As an approach of carrying out the regurgitation of the drop 14b, the approach of carrying out the 
regurgitation of the drop 1 14b and the same approach can be used in the 1st above-mentioned operation 
gestalt. In addition, before carrying out the regurgitation of the drop 14b, the wettability of top-face 12a 
to drop 14b is controllable if needed by performing lyophilic processing or liquid repellance processing 
to top-face 12a of heights 12. Thereby, the optical waveguide section 14 which has a predetermined 
configuration and magnitude can be formed. 
[0088] 

Subsequently, as shown in drawing 15 (a), precursor 14a of the optical waveguide section is stiffened, 
and the optical waveguide section 14 is formed. Specifically, the energy 15, such as heat or light, is 
given to precursor 14a of the optical waveguide section. In case precursor 14a of the optical waveguide 
section is hardened, a suitable approach is used according to the class of said liquid ingredient. 
Specifically as grant of energy 15, the optical exposure of addition of heat energy, ultraviolet rays, or a 
laser beam is mentioned, for example. Here, the configuration, the magnitude, and the quality of the 
material of precursor 14a of the optical waveguide section adjust the amount of energy 15 suitably. 
According to the above process, the optical waveguide 100 containing the optical waveguide section 14 
is obtained (refer to drawing 6 - drawing 8 ). 
[0089] 

In addition, from the obtained optical waveguide 100, the optical waveguide section 14 can be taken and 
it can carry out outside. The removed optical waveguide section 14 can be installed in other equipments. 
Drawing 16 and drawing 17 are the sectional views showing typically an example of the approach of 
removing the optical waveguide section 14 from heights 12, respectively. 
[0090] 

For example, as shown in drawing 16 , the optical waveguide section 14 can be removed to the joint of 
heights 12 and the optical waveguide section 14 by blowing gas (for example, inert gas, such as argon 
gas or nitrogen gas) 16 among optical waveguides 100. 
[0091] 

Or the optical waveguide section 14 can be removed from top-face 12a of heights 12 by removing, after 
sticking adhesive tape 150 on the optical waveguide section 14, as shown in drawing 17 . In addition, in 
this case, if**** processing is beforehand performed to top-face 12a of heights 12, removal of the 
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optical waveguide section 14 will become easy. 
3. Operation Effectiveness 

According to the optical waveguide 100 and its manufacture approach of a gestalt of this operation, it 
has the same operation effectiveness as the optical waveguide 1 14 of the gestalt of the 1st operation, and 
its manufacture approach. In addition, the optical waveguide 100 and its manufacture approach of a 
gestalt of this operation have the operation effectiveness taken below. 
[0092] 

(1) To the 1st, the magnitude and the configuration of the optical waveguide section 14 are strictly 
controllable. That is, the configuration of the optical waveguide section 14 is controllable by the 
discharge quantity of drop 14b. The optical waveguide 100 which contains by this the optical waveguide 
section 14 which has a desired configuration and magnitude can be obtained. 

[0093] 

The above-mentioned operation effectiveness is explained in full detail with reference to a drawing. In 
the production process of the optical waveguide 100 concerning the gestalt of this operation mentioned 
above, drawing 33 is the sectional view showing typically near for a joint with precursor 14a of heights 
12 and the optical waveguide section, and, specifically, is the enlarged drawing of the cross section in 
drawing 15 (b). 
[0094] 

Drawing 33 shows the condition that the liquid ingredient for forming the optical waveguide section 14 
was breathed out on the base 10. That is, drawing 33 shows the condition before stiffening precursor 14a 
of the optical waveguide section, and the condition that in other words precursor 14a of the optical 
waveguide section which consists of said liquid ingredient is installed on the base 10. 
[0095] 

In drawing 33 , gammaL is the surface tension of a liquid ingredient (precursor 14a of the optical 
waveguide section), and gammaSL is the boundary tension of a base 10 and said liquid ingredient. 
According to the manufacture approach of the optical waveguide concerning the gestalt of this 
operation, as shown in drawing 33 , precursor 14a of the optical waveguide section is formed on top- 
face 12a of heights 12. Thereby, unless side-face 12b of heights 12 gets wet in precursor 14a of the 
optical waveguide section, the surface tension of heights 12 does not act on precursor 14a of the optical 
waveguide section, but surface tension gammaL of precursor 14a of the optical waveguide section 
mainly acts. For this reason, in order to form precursor 14a of the optical waveguide section, the 
configuration of precursor 14a of the optical waveguide section is controllable by adjusting the amount 
of the drop which carries out the regurgitation. Thereby, the optical waveguide section 14 which has a 
desired configuration and magnitude can be obtained. Moreover, according to the manufacture approach 
of the optical waveguide 100 of the gestalt this operation, as shown in drawing 6 , the optical waveguide 
section 14 which has the cross section of a circularly near configuration can be obtained. Thereby, the 
optical waveguide excellent in the propagation effectiveness of light can be obtained. 
[0096] 

(2) To the 2nd, the installation location of the optical waveguide section 14 is strictly controllable. As 
mentioned above, after the optical waveguide section's 14 breathing out drop 14b to top-face 12a of 
heights 12 and forming precursor 14a of the optical waveguide section, it is formed by stiffening 
precursor 14a of the optical waveguide section (refer to drawing 15 (b)). It is difficult to control the 
impact location of the breathed-out drop strictly generally in many cases. However, according to this 
approach, the optical waveguide section 14 can be formed on top-face 12a of heights 12, without 
performing especially alignment. That is, precursor 14a of the optical waveguide section can be formed 
by only carrying out the regurgitation of the drop 14b to top-face 12a of heights 12, without performing 
alignment. In other words, the precursor 14 of the optical waveguide section can be formed in the 
alignment precision at the time of forming heights 12. Thereby, the optical waveguide section 14 by 
which the installation location was controlled can be obtained simply. 

[0097] 

(3) The configuration of the optical waveguide section 14 can be set up by 3rd setting up the 
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configuration of top-face 12a of heights 12. That is, the optical waveguide section 14 which has a 
predetermined function can be formed by choosing suitably the configuration of top-face 12a of heights 
12. For example, as shown in the modification ( drawing 9 - drawing 12 ), the optical waveguide which 
has branching and the pars convoluta lobuli corticalis renis can be formed by the simple approach by 
choosing the configuration of the top face of heights suitably. Therefore, two or more optical waveguide 
sections which have a different configuration can also be installed on the same base by forming on a 
base two or more heights from which the configuration of the top face of heights differs. 
[0098] 

(4) As mentioned above, after breathing out drop 14b and forming precursor 14a, the optical waveguide 
section 14 makes the 4th harden this precursor 14a, and is formed in it. For this reason, as shown in 
drawing 3 , end- face 14c of the optical waveguide section 14 is a curved surface. That is, when end- face 
14c of the optical waveguide section 14 is a curved surface, this end-face 14c functions as a lens which 
condenses the light which carries out outgoing radiation from the optical waveguide section 14. In case 
for example, a light corpuscle child etc. is made by this to combine the light which carried out outgoing 
radiation from the optical waveguide section 14, the joint effectiveness of light can be raised. 
Consequently, the complicated optical system using the optical member for condensing light etc. 
becomes unnecessary. 
[0099] 

[The gestalt of the 3rd operation] 
1. Structure of Optical Waveguide 

Drawing 18 , drawing 20 , drawing 22 , and drawing 24 are the sectional views showing an example of 
the optical waveguide of the gestalt of the 3rd operation, respectively. Moreover, drawing 19 , drawing 
21 , drawing 23 , and drawing 25 are the top views showing typically the optical waveguide shown in 
drawing 1 8 , drawing 20 , drawing 22 , and drawing 24 , respectively. In addition, drawing 1 8 , drawin g 
20 , drawing 22 , and drawing 24 show drawing 19 , drawing 21 , drawing 23 , and the cutting plane in 
A-A of drawing 25 , respectively. 
[0100] 

In addition, in each optical waveguide shown in drawing 18 - drawing 25 , the same sign shall be given 
to the part which has the same configuration as the optical waveguide 100 of the 2nd above-mentioned 
gestalt, and detailed explanation shall be omitted. 
[0101] 

In the optical waveguide of the gestalt of this operation, as shown in drawing 18 - drawing 25 , the 
configuration of heights differs from the configuration of the heights 12 which constitute the optical 
waveguide 100 (refer to drawing 6 - drawing 8 ) of the gestalt of the 2nd operation. Moreover, in the 
gestalt of this operation, soil rest material is installed on the base 10, and the case where this soil rest 
material is heights is shown. 
[0102] 

Moreover, as mentioned above, although especially the solid configuration of heights is not necessarily 
limited, it is needed that it is the structure where the optical waveguide section can be installed on the 
top face at least. Hereafter, the optical waveguide (optical waveguides 104-107) shown in drawing 18 - 
drawing 25 is explained, respectively. 
[0103] 

(A) In the optical waveguide 104 shown in drawing 18 and drawing 19 , the angle theta of top-face 22a 
of heights 22 and side-face 22b to make is an acute angle. Here, side-face 22b of heights 22 means the 
field which touches top-face 22a in the flank of heights 22. In heights 22, the flank of heights 22 is side- 
face 22b of heights 22. 
[0104] 

The optical waveguide section 14 is formed at the same process as the optical waveguide section 14 of 
the gestalt of the 2nd operation. That is, after breathing out a drop to top-face 22a of heights 22 and 
forming the precursor (not shown) of the optical waveguide section 14, it is formed by stiffening this 
precursor. Here, when the angle theta of top-face 22a of heights 22 and side-face 22b to make is an acute 
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angle, in case the regurgitation of the drop is carried out to top-face 22a of heights 22, it can prevent that 
side-face 22b of heights 22 gets wet in a drop. Consequently, the optical waveguide section 14 which 
has a desired configuration and magnitude can be formed certainly. 
[0105] 

(B) In the optical waveguide 105 shown in drawing 20 and drawing 21 , up 32c of heights 32 is a back 
taper-like. In other words, heights 32 have a canopy-top mold configuration. Also in this case, the angle 
theta of top-face 32a of heights 32 and side-face 32b (field which touches top-face 32a in the flank of 
heights 32) to make turns into an acute angle. According to this configuration, the angle theta of top-face 
32a of heights 32 and side-face 32b to make can be made smaller, holding the stability of heights 32. 
Thereby, it can prevent certainly that side-face 32b of heights 32 gets wet in a drop. Consequently, the 
optical waveguide section 14 which has a desired configuration and magnitude can be formed more 
certainly. 

[0106] 

Moreover, heights 32 consist of polyimide system resin like the heights 12 of the optical waveguide 100 

of the gestalt of the 2nd operation. 

[0107] 

(C) In the optical waveguide 106 shown in drawing 22 and drawing 23 , the cross-section configuration 
of heights 32 is a trapezoid. 

[0108] 

(D) In the optical waveguide 107 shown in drawing 24 and drawing 25 , top-face 62a of heights 62 is a 
curved surface. In the optical waveguide 107 which shows it to drawing 24 and drawing 25 by having 
set to the above-mentioned optical waveguide although the gap also showed the case where the top face 
of heights consisted of a flat surface, top-face 62a of heights 62 is a curved surface, moreover, the 
approach as the optical waveguide section 14 that the optical waveguide section 34 is the same — and it 
can consist of the same quality of the material. 

[0109] 

according to optical waveguide 107 - almost — a circle — the spherical optical waveguide section 34 can 
be installed on top-face 62a of heights 62. In addition, the top face of heights can be made into a curved 
surface also in the optical waveguide (refer to drawing 6 - drawing 13 and drawing 18 - drawing 23 ) of 
the operation gestalt mentioned above. Moreover, in optical waveguide 107, the ellipse ball-like optical 
waveguide section can also be formed by adjusting the configuration and magnitude of top-face 62a of 
heights 62, and the amount of the drop used in order to form the optical waveguide section 34. In this 
case, the cross section of said optical waveguide is an ellipse. 
2. Manufacture Approach of Optical Waveguide 

Next, the manufacture approach of optical waveguide 105 (refer to drawing 20 and drawing 21 ) is 
explained with reference to drawing 26 (a) - drawing 26 (e) among the optical waveguides 104-107 
(refer to drawing 18 - drawing 25 ) of the gestalt of this operation. Drawing 26 (a) - drawing 26 (e) are 
the sectional views showing typically one production process of the optical waveguide 105 shown in 
drawing 20 and drawing 21 , respectively. 
[0110] 

(1) Formation of heights 32 

The manufacture approach of the optical waveguide 105 of the gestalt this operation is the same as the 
manufacture approach of the optical waveguide 100 of the gestalt the 2nd operation except for the 
patterning process of heights 32. For this reason, the patterning process of heights 32 is mainly 
explained here. 
[0111] 

First, after forming resin layer 32x on a base 10, the resist layer Rl of a predetermined pattern is formed 
(refer to drawing 26 (a) - drawing 26 (c)). The process so far is the same as that of the manufacture 
approach (refer to drawing 14 (a) - drawing 14 (c)) of the optical waveguide 100 of the 2nd above- 
mentioned operation gestalt. 
[0112] 
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Next, it heat-treats at the temperature (for example, 130 degrees C) of extent which does not deteriorate 
a resist. By applying heat from the top-face side of resin layer 32x in this heat treatment, it is more 
desirable than a part for base 10 flank among resin layer 32x to enlarge the degree of hardening of a part 
the top-face side (resist layer Rl side) of resin layer 32x. 
[0113] 

Subsequently, wet etching of resin layer 32x is carried out by using the resist layer Rl as a mask. In this 
process, since the invasion rate of etchant is slow as compared with other parts, a part for the direct 
lower part of the resist layer Rl, i.e., the upper part of resin layer 32x, is hard to be etched. Moreover, 
the degree of hardening for a top-face flank of resin layer 32x is larger than the degree of hardening for 
base 10 flank by said heat treatment. Thereby, a part for the top-face flank of resin layer 32x has an 
etching rate smaller than a part for base 10 flank in wet etching. For this reason, a part for the top-face 
flank of resin layer 32x is compared with a part for base 10 flank at the time of this wet etching, since 
the etch rate is slow, the amount of [ of resin layer 32x ] top-face flank compares with a part for base 10 
flank, and they remain. [ more ] Thereby, up 32c can obtain the heights 32 formed in the shape of a back 
taper (refer to drawing 26 (d)). Subsequently, the resist layer R2 is removed (refer to drawing 26 (e)). 
[0114] 

(B) Formation of the optical waveguide section 14 

Subsequently, the optical waveguide section 14 is formed. Since the approach of forming the optical 
waveguide section 14 is the same as the formation approach of the optical waveguide section 14 of the 
gestalt the 2nd operation, explanation is omitted. Optical waveguide 105 is obtained by the above (refer 
to drawing 20 and drawing 21 ). 
3. Operation Effectiveness 

According to the optical waveguide 105 and its manufacture approach of a gestalt of this operation, it 
has the same operation effectiveness as the optical waveguide of the gestalt of the 1st and the 2nd 
operation, and its manufacture approach. In addition, the optical waveguide and its manufacture 
approach of a gestalt of this operation have the operation effectiveness stated in the column of the 
structure of optical waveguide, and the manufacture approach of optical waveguide. 
[0115] 

[The gestalt of the 4th operation] 
1. Structure of Optical Waveguide 

Drawing 27 is the sectional view showing the optical waveguide 108 of the gestalt of the 4th operation 
typically. Drawing 28 is the top view showing typically the optical waveguide 108 shown in drawing 

27 . In addition, drawing 27 shows the cutting plane in A-A of drawing 28 . 
[0116] 

The optical waveguide 108 of the gestalt of this operation contains the heights (soil rest material) 12 
prepared in the base 10, the optical waveguide section 14 prepared on top-face 12a of heights 12, and the 
optical waveguide section 14 with the wrap enveloping layer 160, as shown in drawing 27 and drawing 

28 . As shown in drawing 27 and drawing 28 , the optical waveguide 108 of the gestalt of this operation 
embeds the optical waveguide 100 of the gestalt of the 2nd operation by the enveloping layer 160, and, 
specifically, is formed. 

[0117] 

This enveloping layer 160 has a refractive index smaller than the optical waveguide section 14. 
Moreover, heights 12 have a refractive index smaller than the optical waveguide section 14. That is, the 
optical waveguide section 14 is covered with the layer (an enveloping layer 160 and heights 12) with a 
refractive index smaller than the optical waveguide section 14. In other words, in this optical waveguide 
108, the optical waveguide section 14 functions as a core, and heights 12 and an enveloping layer 160 
function as a clad. In addition, although especially the quality of the material of an enveloping layer 160 
is not limited, resin can be used, for example. 
[0118] 

Moreover, a refractive index can form heights 12 and an enveloping layer 160 with the almost equal 
quality of the material in this case. Thereby, all the perimeters of the optical waveguide section 14 can 
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be covered like the structure of an optical fiber with the quality of the material which has the almost 
same refractive index. 

2. Manufacture Approach of Optical Waveguide 

The optical waveguide of the gestalt of this operation can be formed by embedding the optical 
waveguide section 14 by the enveloping layer 160 to the optical waveguide 100 (refer to drawing 6 - 
drawing 8 ) of the gestalt of the 2nd operation. Formation of an enveloping layer 160 can be suitably 
chosen by the quality of the material and thickness of an enveloping layer 160. for example, the case 
where an enveloping layer 160 consists of resin — a dispenser, the ink jet method, a spin coat method, 
vacuum deposition, and LB — law etc. can be illustrated. 3. Operation Effectiveness 
According to the optical waveguide 108 and its manufacture approach of a gestalt of this operation, it 
has the same operation effectiveness as the optical waveguide of the gestalt of the 1st and the 2nd 
operation, and its manufacture approach. In addition, the optical waveguide 108 and its manufacture 
approach of a gestalt of this operation have the following operation effectiveness. 
[0119] 

According to the optical waveguide 108 of the gestalt of this operation, the leakage of the light from the 
optical waveguide section 14 can be reduced by covering the optical waveguide section 14 with the layer 
(an enveloping layer 160 and heights 12) with a refractive index smaller than the optical waveguide 
section 14. Thereby, the propagation effectiveness of the light which spreads the inside of the optical 
waveguide section 14 can be raised more. 
[0120] 

Moreover, the optical waveguide section 14 is firmly fixable on top-face 12a of heights 12 by 

embedding the optical waveguide section 14 by the enveloping layer 160. 

[0121] 

In addition, although the optical waveguide 108 of the gestalt of this operation showed the case where 
an enveloping layer 160 was formed in the optical waveguide 100 of the gestalt of the 2nd operation, it 
can form an enveloping layer in such optical waveguides similarly if needed in the optical waveguide of 
the gestalt of the 1st and the 3rd operation. 
[0122] 

[The gestalt of the 5th operation] 
1. Structure of Optical Waveguide 

Drawing 29 is the sectional view showing the optical waveguide 109 of the gestalt of the 5 th operation 
typically. Drawing 30 is the top view showing typically the optical waveguide 109 shown in drawing 
29 . In addition, drawing 29 shows the cutting plane in A-A of drawing 30 . 
[0123] 

The optical waveguide 109 of the gestalt of this operation contains the heights (the 1st heights) 12 
prepared in the base 10, the optical waveguide section 14, the 2nd heights 72, and an enveloping layer 
74, as shown in drawing 29 and drawing 30 . 
[0124] 

As shown in drawing 29 and drawing 30 , more specifically, this optical waveguide 109 contains the 
optical waveguide 100 of the gestalt of the 2nd operation. Moreover, the 2nd two heights 72 are installed 
so that this optical waveguide 100 may be inserted. Furthermore, the enveloping layer 74 is embedding 
this optical waveguide 100. Moreover, as for this enveloping layer 74, that part is formed on top-face 
72a of the 2nd two heights 72. 
[0125] 

The 2nd heights 72 are arranged in parallel with the 1st heights 12. As shown in drawing 30 , the 2nd 
two heights 72 were formed so that the 1st heights 12 might be inserted, and, specifically, are prolonged 
in the direction parallel to the direction of X with the 1st heights 12. 
[0126] 

An enveloping layer 74 has a refractive index smaller than the optical waveguide section 14. The 1st 
heights 12 also have a refractive index smaller than the optical waveguide section 14. That is, the optical 
waveguide section 14 is covered with the layer (an enveloping layer 74 and the 1st heights 12) with a 
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refractive index smaller than the optical waveguide section 14. In other words, in this optical waveguide 
109, the optical waveguide section 14 functions as a core, and the 1st heights 12 and enveloping layer 74 
function as a clad. 
[0127] 

Although especially the quality of the material of an enveloping layer 74 is not limited, resin can be 
used, for example. In the optical waveguide 109 of the gestalt of this operation, an enveloping layer 74 
explains the case where stiffen the liquid ingredient which can be hardened by giving energy, and it is 
formed, like the optical waveguide section 14. 
2. Manufacture Approach of Optical Waveguide 

Next, the manufacture approach of the optical waveguide of the gestalt this operation is explained using 
drawing 3 1 (a) and drawing 3 1 (b). Drawing 3 1 (a) and drawing 3 1 (b) are the sectional views showing 
typically one production process of the optical waveguide 109 shown in drawing 29 and drawing 30 , 
respectively. 
[0128] 

(1) Formation of the 1st heights 12, the optical waveguide section 14, and the 2nd heights 72 

With the gestalt of this operation, the optical waveguide 100 of the gestalt of the 2nd operation is formed 
first. Since the column (refer to drawing 14 (a) - drawing 14 (e) and drawing 15 (a) - drawing 15 (c)) of 
the gestalt of the 2nd operation explained the manufacture approach of this optical waveguide 100, 
detailed explanation is omitted here. 
[0129] 

Subsequently, the 2nd two heights 72 are formed in a base 10. The 1st heights 12 are formed between 
these 2nd two heights 72, and the 2nd two heights 72 are formed so that these 2nd two heights 72 may 
be prolonged in parallel with the 1st heights 12. 
[0130] 

Or these heights 72 may be formed in the process and coincidence which form the heights (the 1st 
heights) 12 of optical waveguide 100 instead of forming the 2nd heights 72, after forming optical 
waveguide 100. 
[0131] 

By the above, optical waveguide 100 and the 2nd heights 72 are formed (refer to drawing 3 1 (a)). 
Optical waveguide 100 contains the 1st heights 12 and optical waveguide section 14, as shown in 
drawing 3 1 (a). 
[0132] 

(2) Formation of an enveloping layer 74 

Subsequently, an enveloping layer 74 is formed. In the gestalt of this operation, it is formed using the 
liquid ingredient which has the property which can be hardened when this enveloping layer 74 gives 
energy like the optical waveguide section 14. 
[0133] 

First, the regurgitation of the drop (2nd drop) 74b is carried out on the optical waveguide section 14 and 
2nd heights 72 top-face 72a. Here, make into "the inside [ heights / 72 / 2nd ]" the field inserted into the 
2nd two heights 72, and let the side and the opposite side in which the 1st heights 12 are formed on the 
basis of the 2nd heights 72 be "an outside [ heights / 72 / 2nd ]." At this process, drop 74b which reached 
the target adjusts the discharge quantity of drop 74b so that it may not be installed outside the 2nd 
heights 72. Moreover, the regurgitation approach of drop 74b can use the same approach as the case 
where the optical waveguide section 14 is formed with the gestalt of the 2nd operation. For this reason, 
detailed explanation is omitted. Enveloping layer precursor 74a is formed of the above process (refer to 
drawing 3 1 (b)). 
[0134] 

This enveloping layer precursor 74a was formed on top-face 72a of the 2nd heights 72, and has covered 
the optical waveguide section 14. As shown in drawing 3 1 (b), the 1st heights 12 and optical waveguide 
section 14 are embedded by enveloping layer precursor 74a, and, more specifically, a part of enveloping 
layer precursor 74a is formed on top-face 72a of the 2nd two heights 72. 
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[0135] 

Subsequently, it is made to harden by giving energy to enveloping layer precursor 74a. The same 
approach as the case where the optical waveguide section 14 is formed with the gestalt of the 2nd 
operation can be used for the approach of hardening enveloping layer precursor 74a. For this reason, 
detailed explanation is omitted. According to the above process, the optical waveguide 109 containing 
the optical waveguide section 14 and an enveloping layer 74 is obtained. 
[0136] 

In addition, in the gestalt of this operation, although the case where optical waveguide 109 contained the 
optical waveguide 100 of the gestalt of the 2nd operation was shown, even when the optical waveguide 
of the gestalt of the 1st and the 3rd operation is used, the optical waveguide of the gestalt of this 
operation can be similarly formed instead of optical waveguide 100. 
3. Operation Effectiveness 

According to the optical waveguide 109 and its manufacture approach of a gestalt of this operation, it 
has the same operation effectiveness as the optical waveguide of the gestalt of the 4th operation, and its 
manufacture approach. In addition, the optical waveguide 109 and its manufacture approach of a gestalt 
of this operation have the following operation effectiveness. 
[0137] 

(1) Breathe out drop (2nd drop) 74b on the optical waveguide section 14 and 2nd heights 72 top-face 
72a, and form enveloping layer precursor 74a in the 1st. In this process, the optical waveguide 109 with 
a more nearly circularly near cross section can be obtained by forming enveloping layer precursor 74a 
on top-face 72a of the 2nd heights 72. Thereby, the leakage of the light from the optical waveguide 
section 74 can be reduced. Consequently, the propagation effectiveness of light can obtain the more 
excellent optical waveguide. 

[0138] 

(2) An enveloping layer 74 can be formed the top-face 72a top of the 2nd heights 72, and inside the 2nd 
heights 72 by being installed so that the 2nd two heights 72 may insert the 1st heights 12 into the 2nd in 
the process which carries out the regurgitation of the drop 74b in order to form enveloping layer 
precursor 74a. That is, the installation location, the configuration, and magnitude of an enveloping layer 
74 are controllable by installing the 2nd heights 72 in a position. Moreover, since an enveloping layer 74 
can be formed only in a required part by carrying out the regurgitation of the drop 74b after installing 
the 2nd heights 72 in a position, it becomes saving of an ingredient. 

[0139] 

When forming the optical waveguide 100 of the gestalt of the 2nd operation on the substrate with which 
a component and electric wiring were loaded together, in order to prevent the propagation effectiveness 
of the light within the optical waveguide section 14 falling by the leakage of the light from the optical 
waveguide section 14 to the exterior in a place, it is desirable to cover the optical waveguide section 14 
by the enveloping layer. However, since a component and electric wiring are carried on said substrate in 
this case, it may be difficult for this whole substrate to form an enveloping layer. On the other hand, an 
enveloping layer 74 can be formed only in a required part by breathing out drop 74b and forming an 
enveloping layer 74, after according to the optical waveguide 109 of the gestalt of this operation 
installing the 2nd heights 72 so that optical waveguide 100 may be inserted. Thereby, the substrate with 
which said component and electric wiring, and optical waveguide were loaded together can be formed. 
[0140] 

[The gestalt of the 6th operation] 

1 . Circuit Board, Optical Module, Optical Transport Unit 

Drawing 32 is the perspective view showing typically the circuit board 500 concerning the gestalt of this 

operation. 

[0141] 

The circuit board 500 contains the optical waveguide 100 of the gestalt of the 2nd operation, a light 
emitting device 200, and IC300,400, as shown in drawing 32 . These are formed on the substrate 110. 
[0142] 
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It connects with the light emitting device 200, and optical waveguide 100 spreads the light which carries 
out outgoing radiation from a light emitting device 200. Moreover, a light emitting device 200, and 
IC300, IC300 and IC400 are electrically connected by electric wiring 210, respectively. Moreover, an 
optical module consists of optical waveguide 100 and a light emitting device 200. This optical module is 
used as a part of optical transport unit (not shown). This optical transport unit connects electronic 
equipment, such as a computer, a display, storage, and a printer, mutually. - 
[0143] 

Electric wiring 210 can be formed by the manufacture approach of the optical waveguide of the gestalt 
of the 1st operation, or the gestalt the 2nd operation, and the same approach. Postcure of the liquefied 
resin precursor containing a conductive ingredient can specifically be breathed out and carried out on a 
substrate 110 using the ink jet method, and electric wiring 210 can be formed. Or after breathing out the 
dispersion liquid which the solvent was made to distribute a conductive ingredient and were obtained by 
the same approach, it can be made to be able to dry by making a solvent remove, and electric wiring 210 
can also be formed. 
[0144] 

In addition, in the circuit board 500 of the gestalt of this operation, a photo detector (not shown) can also 
be installed instead of a light emitting device 200. In this case, the light which spreads optical 
waveguide 100 carries out incidence to said photo detector. Moreover, although the circuit board 500 of 
the gestalt of this operation showed the case where the optical waveguide 100 of the gestalt of the 2nd 
operation was included, one optical waveguide of the gestalten of the 1st, the 3rd - the 5th operation can 
be used for it instead of the optical waveguide 100 of the gestalt of the 2nd operation. 
[0145] 

This invention is not limited to the gestalt of operation mentioned above, and various deformation is 
possible for it. For example, this invention includes the same configuration (for example, a function, an 
approach and a configuration with the same result or the purpose, and a configuration with the same 
result) substantially with the configuration explained with the gestalt of operation. Moreover, this 
invention includes the configuration which replaced the part which is not essential as for a configuration 
of that the gestalt of operation explained. Moreover, this invention includes the configuration which can 
attain the configuration or the same purpose which does so the same operation effectiveness as the 
configuration explained with the gestalt of operation. Moreover, this invention includes the 
configuration which added the well-known technique to the configuration explained with the gestalt of 
operation. 

[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing typically one process of the manufacture approach of the 
optical waveguide of the gestalt of the 1st operation. 

[Drawing 2] It is the sectional view showing typically one process of the manufacture approach of the 
optical waveguide of the gestalt of the 1st operation. 

[Drawing 3] It is the sectional view showing typically one process of the manufacture approach of the 
optical waveguide of the gestalt of the 1st operation. 

[Drawing 4] It is the top view showing typically the optical waveguide shown in drawing 3 . 
[Drawing 5] It is the sectional view showing typically one process of the manufacture approach of the 
optical waveguide of the gestalt of the 1st operation. 

[Drawing 6] It is the sectional view showing the optical waveguide of the gestalt of the 2nd operation 
typically. 

[Drawing 7] It is the top view showing the optical waveguide of the gestalt of the 2nd operation 
typically. 

Prawing 8] It is the side elevation showing the optical waveguide of the gestalt of the 2nd operation 
typically. 

[Drawing 9] It is the top view showing typically the example of a complete-change form of the optical 
waveguide of the gestalt of the 2nd operation. 

[Drawing 10] It is the perspective view showing typically the optical waveguide shown in drawing 9 . 
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[Drawing 1 1] It is the top view showing typically another example of a complete-change form of the 
optical waveguide of the gestalt of the 2nd operation. 

[Drawing 12] It is the perspective view showing typically the optical waveguide shown in drawing 12. 
[Drawing 13] It is the sectional view showing typically another example of a complete-change form of 
the optical waveguide of the gestalt of the 2nd operation. 

[Drawing 14] Drawing 14 (a) - drawing 14 (e) are the sectional views showing typically one process of 
the manufacture approach of optical waveguide shown in drawing 6 - drawing 8, respectively. 
[Drawing 15] Drawing 15 (a) and drawing 15 (b) are the sectional views showing typically one process 
of the manufacture approach of optical waveguide shown in drawing 6 - drawing 8, respectively. 
[Drawing 16] It is the sectional view showing typically an example of an approach to remove the 
precursor of the optical waveguide section. 

[Drawing 17] It is the sectional view showing typically another example of an approach to remove the 
precursor of the optical waveguide section. 

[Drawing 18] It is the sectional view showing the optical waveguide of the gestalt of the 3rd operation 
typically. 

[Drawing 19] It is the top view showing typically the optical waveguide shown in drawing 18. 
[Drawing 20] It is the sectional view showing the optical waveguide of the gestalt of the 3rd operation 
typically. 

[Drawing 21] It is the top view showing typically the optical waveguide shown in drawing 20. 
[Drawing 22] It is the sectional view showing the optical waveguide of the gestalt of the 3rd operation 
typically. 

[Drawing 23] It is the top view showing typically the optical waveguide shown in drawing 22. 
[Drawing 24] It is the sectional view showing the optical waveguide of the gestalt of the 3rd operation 
typically. 

[Drawing 25] It is the top view showing typically the optical waveguide shown in drawing 24. 
[Drawing 26] Drawing 26 (a) - drawing 26 (e) are the sectional views showing typically one process of 
the manufacture approach of optical waveguide shown in drawing 20 and drawing 21, respectively. 
[Drawing 27] It is the sectional view showing the optical waveguide of the gestalt of the 4th operation 
typically. 

[Drawing 28] It is the top view showing typically the optical waveguide shown in drawing 27. 
[Drawing 29] It is the sectional view showing the optical waveguide of the gestalt of the 5th operation 
typically. 

[Drawing 30] It is the top view showing typically the optical waveguide shown in drawing 29. 
[Drawing 31] Drawing 31 (a) and drawing 30 (b) are the sectional views showing typically one process 
of the manufacture approach of optical waveguide shown in drawing 29 and drawing 30, respectively. 
[Drawing 32] It is the sectional view showing the circuit board of the gestalt of the 6th operation 
typically. 

[Drawing 33] It is the enlarged drawing of the cross section in drawing 15 (b). 
[Description of Notations] 

10 Base, and 12, 22, 32, 42, 52, 62, 72, 82 and 92 Heights, 12a, 22a, 32a, 42a, 52a, 62a, 82a, and 92a 
The top face of heights, The side face of heights, and 12x and 32 Resin layer, 12b, 22b, and 32b 14, 84, 
and 94 The optical waveguide section, 14, and 34 The optical waveguide section and 14a The precursor 
of the optical waveguide section, 14b and 74b A drop and 15 Energy and 16 Gas and 17 Drop delivery, 
32c The upper part of heights, and 74 An enveloping layer and 74a Enveloping layer precursor, 82b The 
pars convoluta lobuli corticalis renis and 92b Branching, and 100, 101, 102, 103, 104, 105 and 
106,107,108,109 Optical waveguide, 1 10 substrate and 1 14a An optical waveguide precursor and 1 14b 
A drop and 130,230 Mask, 150 A pressure sensitive adhesive sheet and 160 An enveloping layer and 
180 A **** pattern and 200 A light emitting device and 210 Electric wiring, 300,400 IC, and 500 The 
circuit board, and Rl and R2 Resist layer 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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(e) sfrfBm2©oa5cDJiffi±{c^^$n, fr-D, ffimxm»®M*w? & m mourn 

«f5it, *«tr, ft » & SS © © j§ # & . 

[ft Mm 15] 
If * JS 1 4 (C *3 U T , 

jffliB (e) CiWT, ifflgSftfeSJB M'I# fit. SB 2 co & iiti £ , itiS3liS»9£J:^MI!I 
1 6] 

if M ^ 1 4 $ tt 1 5 (C i3 V» T , 

ftJSH (b) K*.t»T, BufEfg2OTdbg|$£2^ffi2ffeL. ;&> O , W IS 2 CD £ 2 CO db ffi CD IB] \Z 
NESl Ofl»««iiSn«i5Kt«. ft^i£S§cD§Sj§;&i£ 0 

[if 17] 

fflf Jl 1 4 4HL1 6 CD f> -T tl i5 H T . 

im Mm i 8 ] 

WEMaewK^cDsifttt, x^^^-oMiofciDffftfcn-s. ft 
[if 19] 

4&va i 8 w^-fn^.ic^ux, 

fti»&i&cDM2f *£. 

[if Mm 2 o ] 

is m m i 4 & l i 9 <d -r n ^ tc & n t . 

SfliB^i*3j;^MiH®2©^^©iitffi(a. -r>^^^>yh^tcj;(5fTft^n^.. ft » « ss 

cDKit^a. 

[if Mm 2 i ] 

* # k s: w- s n fc a as t „ 

Mei"r«±K:RttSn&ft»«^*a:.*Stf, ftaftK.- 
^^qi 2 2 ] 
sf3£3t2 1 It 43 U T , 

IW » ft » » » « « ». x*;i.*-£tf^3;r£KctoT®{fcWil6ftWf4£S{t£i2:TM 
s n & . ft * & & . 
[ it jr m 2 3 ] 
mMm2 2 43 H T , 

ml E ft 31 & SS SB « . »*S8fcSWIi3:fcttJ&£ft:£!WIB*>&ftS. ft^SS&. 
[if 2 4 ] 

if S2 i fti-a 2 3 fflnf n*i:*nT, 

MEftW«tt»<0ttBia«lftIBT**. ft 3* & & . 
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im&m 2 5 ] 

m * * 2 lata 2 4fl)nfn*t*nT, 

[§»*Sl 2 6] 

JH 2 5 »C 33 l> T , 
fWIBftil&S&g&te. MRI-Cl»ainTV>5. 

[MF$!H 2 7] 
19^112 1 SUL 2 6 ffl^f tl^Cfc^T. 
ffl 8B A tt , j»8B3fc»«HH»«kDt>B«r*J&«'.h*v». ft * & S§ . 

[IIS28] 10 

urea su © b »t * t he « « e © b m m t a* e am . ft g & ss , 

2 9] 

w * is 2 i & n l 2 8 co -r n #> tC £ H T . 

M 3 H a SB tt . flflMft:±kU&fi&Sn&-±#«tfT»*, ft * ft S§ . 

im&m 3 o ] 

ffl*JS2 1 &DL.2 8 «Uf n^CfeHT. 

fKr IB a SMS , MS*#i-#fl:I/T»*snTW4, ft & S8 „ 

[|*S31] 20 
If * m 2 1 & IV L 3 0 CO l» "T n (C *5 H T , 

MiBft&fc&gBco Kf -ffl a . fflKnttfea^iffin^Tifes, ft « & ss . 

[Nf $g 3 2] 

If * IB 2 1 & 3 1 CD *li> £43 IvT, 

MfBftg&Mcoisr hi*. n*&tt»n-T?*s, 

[If #5! 3 3] 

2 i aia 3 2 ©ut *i^i:*^t. 

fft IB ft # i£ !ft SB « . lO£4±C0ffii$£*r-r<5> ft & . 
[»#9l 3 4] 

n^a2 iftia3 3©ufn^i:*5»T, 30 
i»E##«i&»w:,.io&±<0a-iRs*--rs. ft ^ & ss . 

[gf jfc JK 3 5] 

ii$«2 uia3 4©^^ nA»i;*nt, 
m ib a as <o ± s « . &wr?&2>. km®.®. 

im 3 6] . 
a*S2 iaia3 5©ufn^c*t,>T, 

wiaagi5co±ffii:, s9ieoaJco«ijsBfc*5i,JT^±ffits-r-5Btco&'r^i^«i^Tfes, 

ftig&ifS., 

a*S2 lfiUL3 6©^fn*>C*^T. 40 

itu i b a g& <o ± $ « , a?-/t*i:»itsnTt>«, ft # & s§ . 

[» 3 8 ] 

If 3fcJR 2 1 ft U L 3 7 CO V> -T *1 C *3 ^ T . 

waE***B»isj:»)t>B»r**«/jNav»ig-ca»asnT»r»*. ft & s§ . 

(If 3 9] 

SfrKRW-fcft&jB 1 coagPi. 

ffi IB m 1 ©Ciffi£¥fT»::eiian&i82 coaSBt. 
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im 4 o ] 

3 9 !;*3^T, 
fWtBJfl 2 <D£bg&£ 2 O-^^-. 

wrie^iwdhgBtt. mfe2^com2©d!jgi5om{cEti^nT^^, ytm&9&, 
im *m 4 i ] 

|«92 CD^-rn^{C|Ett©^#ifeK<i:. ICt, ft * ^ i . t» . 13 E8 

[8S*« 4 2 ] 

»#J|l2 1ftV>L4 1©V>rna*KE«©ftj»»IBi:, * * ^ . * d tr , yt * -J zl - )V 
4 3] 

[3g|»i©i¥«HftfB9i] 

[ 0 0 0 1 ] 

[feBj§©«T*&fl5#^] 
cuts. 

[ 0 0 0 2 ] 
[ 0 0 0 3 ] 

[«fsi] 

ft s & is u . jfi8S*ft*i3»ft*£ai-r*)fc«>fcfli^snT^*. m a 

6* , ft fl ^ 0 45 iM , x * ;u * - fi 31 , ft -fe > ii- , 3E7r-f/U3-y*, * * ft Jfl ifc ** * 

* . 

[ 0 0 0 4 ] 

3tf*»0.»I*iSi:tTK. WAB, KTlc*-r*ft3& 1 **. ( # W X K 1 # SB ) '. 
[ 0 0 0 5 ] 

iftmjcm. i ] 

# BB ¥ 9 - 2 4 3 8 5 8 ^4i$g 
[ 0 0 0 6 ] 

#fgBJ© g Wtt. ISg&g. »tt*«ttf*«a3&»A»ClWflia*i&3tt»«»*J;'«-teD« 
[ 0 0 0 7 ] 

* #3S9J© B tttt. mJgBft*ifc?&£-£ir[§I8&a*, ft * ->* a - . *3«fctffteS£8g 
[ 0 0 0 8 ] 

imm&mvt-r * fc » © * a i 

1 . Jg 1 ©ft#i£8&©8Jjt;Si£ 

(a) Sffc©«miC*tLTi&?iS2:ia:fflLT. % 9 tt IS ffi IB # £ J$ b . 

(b) #riB3tt#aKn»«ff*«ft*-&T. ytmifc®z m for* z t. z-sts. 

[ 0 0 0 9 ] 

T . gftffilltrBtt&jgj$L£«, KM IB # *WftS*Tl»fie3fci»*»*»ja-r*. Hit?. 

-5 "H i *»-?.* S. *ft. ttB*M*BfS©ffi«fcttitt"r*;:£fc.fcO, 3fje«0tt 

gcwi2ft£?£8&*^fi£-r-s££>&<-e£-5. 

[0010] 
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(c) wjmmffizatm-rzmiz. su m m # t it m ■& z m n & & & ? z 
mn? - > ft»£#±K»j*-t * c i , *£trc£*«T**. cniciO, tift G #1 c ft 

[001 1 ] 

s . ^<d«&. we hi . ffiEMic#ir3^n«:#itiiES#<kot>i§<, m 

IB (a) K * l» T , 1WKSI/X*->lC»UTilirK«**H:ttiLT. S5Efti»j!fcg8liai§8#£ 
[0012] 

. MS (a) \Z&^T. !WI2*#:© , 5-6imiEtt/^->*IIJS<««K»b'Tltt8att««r«: 

2. )62<Z>»*ttB<Z)»ifi;&& 
*3g0J©Sg2©^#i£S&©Sii;£fete, 

(a) £ttei"iffi&Jgj$L. . 

(b) MIBi&«©±iIifc*fLT«*«ttaiLT. ftgttftffiOttKtt&JBftb. 

(c) «naiMiBflc*«fl:a*T. ^itssgcsf s -gr tf . 

[0013] 

£aS«T#£Rg9, ¥BTJSoTt±l)biIT*ottiil>. L o T , Z. CD «fc o 13. 20 
[0014] 

U tit, (»(B3ti».tttt«**a»«S n*iB* V» a . MEi3g|Stf>±ffiW^tt«1#l;:|5B£2n 

fe J: V> . 
[0015] 

*&w<Df&2<Dytmm&<DmmJ5miz£niz, mm (a) k * w t . mbeobb© ±w<dk 
^c#$^<fctxia«&g^*nsL., me (t>) ic*v>t, «rEa$i8©tttti««:Wi&-f 30 

[0016] 

life (a) C*t>t, lWE*«:±fc:±*ffl»*««-raJlilC«kO. tt £ ft C 
[0017] 

»'*l»tt. COttft. ituE (a) fciJUT. MiESftCiSf^tiutlCtt). 
[0018] 

* fc , zcDm-e,, a s c , ('f)-tNefiKff«ehtti-r«Mic. mnEftjBKW-rswjEiaaj© 40 

3 &#-r*«»» -r* t ;;-e, Hxii WEa8B©±®tc, m 

3. 1 2 ©Tt^Ksscssjt^^tt. wT©fig« (i) ~ (6) * <t & 

[0019] 

(1) irEWffi^<o®{k*. x*^*-®tttok:«fci9fTfc3;i£a<Ttr5. 

[ 0 0 2 0 ] 

(2) iffi E i£ 85 tt., i*J^-*W4t4C.ii:J:oT«fti!riBfttt«Stf «it*»T 50 
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£ -3 „ 
[ 0 0 2 1 ] 

fg) £ , WiecSB©±ffi± ( £ « » # ± ) fc»*i:Rlt5:i*iT«i. 

[ 0 0 2 2 ] 

(4) 2 £ (C . (d) H(rie^^&8Sg6ckDfeJaflf^^/h^^@T-, S^SjSS&gBSrSS-T 

[ 0 0 2 3 ] 10 

(5) «mytm»»m<D mmK.it. mmmwmintsti* mma^mmm^ ^mekiko 

[ 0 0 2 4 ] 

(6) S 6 K. (e) ffl IE ft l£ SS SB £ . 15 12 * ft J: •*» 6 * 0 * T C £ , *-*trC£*»T 

4. us 3 ©^*«?s (Dmm^m 

*st n « g 3 <r> % m & B © sa a * & « . 

(a) SttCIBliaaff&JgJSKU. 

(c.) miroatjg*taiBmiwfl^o)±st^bTetmbT, ^^j^ss^cow^fr^^fiS; 

(d) ME ft MB* *« ft S -ST, ft*»l&»S»j£L, 

(e) flfrtB^2<Dfigp<D±ffi±icjgf«^n, ffiEft#ifc*&gC£S3*ffiJiiiiriB#£ 

(f) mt&&mmmm#zm{k2i£T. imt&ytmwitoB&Q t> n *r * *» * s ^tiifixi 

fi&T -5 c t . 
[ 0 0 2 5 ] 

; ; r » # j , r a $ j , r a co ± ® j m2©^iSjg8S©S!fjt*ft©ls 

Ti»HJLfcjlt3T*-2>„ * it , rfigCj &£Zf I" gB © ± 55 J ® ft £ tt . SB 1 © SB *5 £ 30 
^^2<DflgBC*l'»T ! t|BHt-Ca&-2.. 
[ 0 0 2 6 ] 

'*»W<0»3CD3ttWttlSO«iB36Fffi»cJ:n«. SBlfc,fctfSB2©ftii£j£8&©«jt;Sa;<i:|B] 

««>fpffl«ijft**fa. Hit. iiaEft»»tt»*«3i»E««JS^B#*iWE*2<0ia 
eBcD±®±{c^B£bT. ^iSMPWig^^^fts-a-T, ffiEft*&ttffiJ:9'b6!irr*«t/.h 

[ 0 0 2 7 ] 

#2SHJ©?B3©ftig&Sg©©ii;*i£«, « T © 88 t« (1) ~ (6) ^i5CiAt-ct5. 40 
[ 0 0 2 8 ] 

(1) 89 83 (e) K*HT. lltrElftSSlWKttli, fB20'tt««. MEftgj£BS8l5i5<J;tf 

mte^2©agi5©±B{t*fbTia:m-r^^£}cj;o^^T#-5 <> 

[ 0 0 2 9 ] 

(2) frtB ( b ) \Z *5 C> X . taES§2©flgB£20U)£b, >^ O . l!ftE2t3©Sg2©[EbgB 
© HHK tft E * 1 Ci!J«««Et3ft«i3i:t4i:i:*T?*4. lfflE«8Jiil&#*JgJiS"t 
Ztcsbiz. fftKWim&VttiiT \>*X * 1»E2'DOSB2-<Di!!iW^IWaBSBl©OBIJ* 
Jfctf.fc'Slcl&BSnT^SIl^lcJ:!), l!iiESB2©£ig|5©±D5±*5J:tfliiJESB2©i!lgI5 < J: 
0 « k: , iffiilBSI^t^^ttff ts. T ft to . MfBSB2©[!lSIS£ffi5£©{i« 
KRIt*:ttJ:D. iWE&gJl©I£MftB, ^«*5«t^^#^^ftiJP-r-SC<!:/i?T# 50 
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[ 0 0 3 0 ] 
[ 0 0 3 1 ] 

(4) ftr B2 & S S II ftOSftli. x^jU^-o^JofCck^fT/i^^i^T^^. 
[ 0 0 3 2 ] 

(5) BfrfBSg i * <ktf?g 2 ©sgflgte. x*;u*-£tt-§-t3 z. t (Ccfc o T® fksitl^ttK 

[ 0 0 3 3 ] 

(6) lWfBSgl;fc=fctflWfB!fl2©M<Z)lJ±ffi£, >^ y x 7 h SCi 0 ff & ^ u 
* * . 

5 . SioilfiK 
*SS9J©JISi©3fci*«tttt, 

[ 0 0 3 4 ] 

c c t. rg#j , rfl»j , ragpoiBf j m2<D^»jSg§coSjt*}*©ffll 

[ 0 0 3 5 ] 
[ 0 0 3 6 ] 

*56Wa>JBi<03t*ttiStt, « T © 88 81 (1) ~ (14) ttsctiJiTt*; 

[ 0 0 3 7 ] 

(1) M f 2 ft # i£ ?# 95 « , x*J|/*-*f*#r*C£KJ:oTW{fci*i&fc«»*«fl:;*-tt- 
[ 0 0 3 8 ] 
[ 0 0 3 9 ] 

(3) «Te%*ttttflBo'j|iB**tt9'?*« c itfTSS. 
[ 0 0 4 0 ] 

[ 0 0 4 1 ] 

[ 0 0 4 2 ] 

(5) MS2fia5£, WlE#**K^Dt>JBW*fc'.ha<-rS2:i:** , T?*a. 
[ 0 0 4 3 ] 

(6) in e a « »* , mes#±K#j*£ftfc±#»*f-c*.5;ia:a«-e**. 

[ 0 0 4 4 ] 

(7) «riaaa5«. ii»Bi#t-#fl:bT»i*T«5. 

[ 0 0 4 5 ] 

[ 0 0 4 6 ] 
[ 0 0 4 7 ] 
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(1 0) lnIfBft«ifc!&glHi» lt?«±©|lli»ft*r-rft;:ia«T**. 
[ 0 0 4 8 ] 

(ii>iUB3te**»*tt. i oEt±o^i*tt5^ 

[ 0 0 4 9 } 

(1 2) (5 E Ci SB © ± E « . ftBTfe-S^t^T^^o 
[ 0 0 5 0 ] 

(i 3) miEiafiasoDjtffii:, sai5ogc©fii)gpic*^T©±®^^-r^Mico^-r^i*^^ 

&^fc£-&TiWE*Si£88gB£J£fi£-r<5*§£. 1» IE O « o fll ffi *« (W E St SI T » n * © *-B6 
[ 0 0 5 1 ] 

(14) «HBaa5<D±gB*, jS^-y^fc^BE-c^r^. r m ts a as © ± gj j £ « 

[ 0 0 5 2 ] 

(1 5) WEftS! iSK £ > WE^#iftgSai5J;i9fea»T^^/h$^gT'aJ6iitj , c:t^T^ 20 
6 . |g 2 ©#«&& 

Aft E SB l ©fl^<t¥frlc:Eg;*nfc!g2©iag&<h, 

WB3lt*»B»*'I^. t> , *©-«#iWE*2©fl«©±W±fcRtt&ftfc«Wlii: 
[ 0 0 5 3 ] 

z. z-v , riftj . ragijj , ragj©±®j cofgu, SB2©**9ii!tS8©§i{ig:Sffi©1ffl 
TrttWLfcaOT**. * & , r gp j & <£ r ft s$ cd ± a j © :£ jg « . SB l © ft *s £ 30 

[ 0 0 5 4 ] 

*^Bj©^2©^«&Kic«tn«. mftm i e>ytmwi& t mm <d %. mz. 

& m & m ifi «k oiftfe*»*»t»«ct*' , c««. 

[ 0 0 5 5 ] 

c © m * , HftESB2©i£bSI$£2r3^<*., AftBSBi©aSPti, ilH 2 o®^ 2 WOSWKI: 

Eit*rifff as. ^cD«fi£tcj;n«, ittE»2oia«**m3t©(tii»ciftii-r«i:t 
nit), fg^&g. »tt;6j:tf**;£a»iw»an&. we ^aa^w-r^Tt^jSKSrW-sr 

i*«T§5. 40 

7. 3fe * a - ;i/ , # e it & b 

*%9Kz>nitt&«tt. m e % m m. % t . i ct, jt * t t * * t» . 

[ 0 0 5 6 ] 

* It . * X W © 3fc ^ 5> a - ;U »* • fft E ft 31 & ?§ <h , ft ?fi ^ <h £ ^ tr „ ^5fC, # ?g HJ © ft 

eisia, iME#feiE©ft : E:^j.-;i<<£-&tr. 

[ 0 0 5 7 ] 

[ 5B H J © n it © j& m J 

[ 0 0 5 8 ] 

[SB 1 ©§HMi©ffi?an 50 
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i . xm&&<Dm m^m 

01-03 (i^-n^-'n. *mw£mmLitfn i <n&m<DMmiz&z>ytm& & i 1 4 (03 
#^)©saifi*ffi«#xs*«^Mfc*t-»f®0-r$.^. 04 a. 0 3 fc * -r # * * » 1 

1 4 4iS:»i:*t¥I@TS5. * , 05 li. 03l:^t)t^iBl 1 40gill8 
© — i&fln xgT & -5 . 

[ 0 0 5 9 ] 

(1) £ r , * & 1 0 ± ic $t 1 i4b^ntttjbT, ytmm&<D«im# 1 us^ijts 

(01*J:Dt02#I) . ftftfiSttt, g#10©ffi/£©ffl*£{;:. RUttlBP 1 7 i>6« 

1 4b$*»T€5ffiS;ttl.t)<DT*n«#IIIE^Snau. 
[ 0 0 6 0 ] 

MB»#ff»tlTll', H A. tf . £ft*8«te£!8rilg-S>!&®fcS!#«g©i!Si 
«t rx x # * 3$ w is ifi m tf *> n -2. . * & . & be as a « m t u r » . «nRYbfflo#u-f5F 

[ 0 0 6 1 ] 

$11 1 4 bOttlti^fttLTIJ, 09 A * 7 J XOVm&fzte-i > ? iS y h 20 
ft «« * Jf 6 n * . 7 s WX^>U-»tt, ^JSSrStai-ra^ftiLT-^W^^ftTfet). it 

*siwi2:^**fctt#»»*i!fcitt-r*»^fc*r»Tr**. * . -r > f s? x ? v m it . -r > 

1Rtt&flljfi«>3tt*&lgl 1 4 ( 0 3 # H ) *fpss-r 

[ 0 0 6 2 ] 

(2) * U T? . Tt^iSSSCOmrlB^l 14a^«ft$-ti-T. 3£ 5» 1 1 4 6Kt5 (0 
2^m) . ft # W tt , 7t«#tBS©MSB#l 1 4al:MlT. *t$fctt}6«©X*;i/*- 

£ ft # "T £ . ft*i£g&©]iillfg#l 1 4 aSKft-raiRtt. ifc 9f 1 1 4. bO**H»rJ:0aw 30 

tf*<9Sfl!)*Bai*3&«#tf6tl*. «±©IgfcJ:D. H 3 *± H 4 fc*t J: 3 fc'. * £ % 

ki i 4 as* # 6 n * . Kmm® i i 4 a . wfi«ft©3tt*e«T**»*a»^a:*. 

[ 0 0 6 3 ] 

S: * . £ © X S £ * V» T , t«l 1 4bSrS#l 0 ± Ic f » $ t fc t ft $ t 5 C i 

T & 13 . *l*8«)«l#l 14a4#*»*Lfcftl:-Sl/-tlftS*T 
fcckUL. « * 1. 1 4 b ** S * 1 0±C##bfc»»*>6«Jfc«ftS**c:i:'b-C**. 
[ 0 0 6 4 ] 

* , MIBXS (1) fc $3 t» T , M 1 1 4 bSttffltSSiH:, & 5 \Z j£ C X , S {* 1 0 

offifeommiz. i#i o i*a*intt*wt4K/^->*»«i-*riA«T*i. 40 

J: 9 , Sfi «i 1 1 4 blcMt5l«il OSICStltt^MItSr tCio 
T . ft i» & Bg 1 1 4©8ifiIStifltSii*STt5. 
[ 0 0 6 5 ] 

NAtI, 0 5 K * f 5 t£ . ##a^ll4£»j*^S*Jfc©*tt£Jl*<D«BttK:, Kll 
1 4 b l;WLT®»tt**t5l;^-> 1 8 0* »-J& T5. £ © « , 0 1 t3 ^ T <fc 5 (C 
. » « 1 1 4 b$l#l OiCttiiJtSt, Ml 14bli|/^->l 80l:SlT» 

'*tt*#-r*j:t^6» mm 1 1 4 bicwt«iitt^i;^->i soj:nxv)M« 

l'8 0bK*«114b*«K«Sn*. tlttto*. iSill 1 4 blJSfl:l Oicjtftsih 
ttiOfel;t?->18 0 (C *f t^mttroiioiJifi^fcfe, S£ fiS 1 1 4 b!U«tltt 50 
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8 o^Ifi o±l:f ^tscilci^T, ft g & S§ l i 4 <db&LGlW.ZUW? z> ^ £W 
T £ -5 . 
[ 0 0 6 6 ] 

& -3 V W4 . H L & t» . ftil 14bt#lTl#l 0O*BOintt*fttHiS, ft 
SifcBSl 14*^fig-r^.^^0^1gc{C, 1 14b Kit'l/TgRttSStSd;^-^ 

ZBf&tZ. C©«, HlK-StiH. til 1 4 bSSftl 0±KtttiJt«t. SSfiS 

1 1 4 bttWSi/^ - J'C^LTlfttta'S^ftft. *At*-><0»J8**C«Wl 1 
4b«iRlSni. fflKWffciafcfc-SJItKJ:?). BflOfiBtflSSnft* 10 

14 :ffll&l:tSl>Tt>, *ua«/t*->ssftio±K 

»)St5;il:ioT, ftSi£SS 1 1 4 OT^^te«Sr$fl»-r « £ t )&« T * £ . 

[ 0 0 6 7 ] 

±B»ifi#i£l;:J:t>T»5nfc3fc*«i&l 1 4 14 . H3*i«i:tfH4fc:ji*-r«k'3fc, £ ft: 1 
[ 0 0 6 8 ] 

**t^»»K«*ft*ill^®aiS2FajlcJ:fttf, l«l 14b$l#l 0 ± at Hi U T 
1 4*««t5. ^df, JSjiSll4b<Z>etffia*iSS-r-5C:tfcd;D, itOf «*i 

tf*s-ss#-r*tti*«isi i 4*§st5:tAit?f a. $ & , mi 1 4 b £ b>t m © .20 

ftBCettHTSC^lCK!), BfJtroffi«K'**«l8l 1 4*J^ jfc'f * 21 t ** T * a . 
[ 0 0 6 9 ] 

l . ft»i£8&©8ljt 

B6B. *«9i«*fflL&m2<0*ig<B#«fc«*fti!itttti o o*«scwfc*-rwfiiiia 

OOSr^SiWti^TffliJBiaT^ao ft *5 , 12 6 (4 . 07(75A-Atc43tt-2)^JWBSr*bT 
[ 0 0 7 0 ] .30 

, 09 J4 . *^m<DBm<Dytm&&<D~&BM*mjZ&)iz*?¥-mmT & v , 01 0 a . 
h 9 k * -r * » is » 1 0 1 * at *w ic * -r » a h -e * * . 011 14. *#uffio^no5ft« 

»»«)9J«) — SE»«*«SCWlC*-r¥BfHT»D. 01 2 14, B 1 1 KSt3t»ft»l. 0 
2£«jtttfcji*-rttftHT?*S. 0 1 3 14. #*ifc<DI5ffi©fti»&S§<Z)SiJ©-^JE5 

W*«5t«K7S*-*riiiBT*a. fc 43 , *X»«K*S^T, #*S£©^«8©ftig?£i&l 0 

[ 0 0 7 1 ] 

1 2 CO ± ffi 1 2 a±KK»t6nfc3t#jftBS«l 4 £ Z $ tS . UTtt, ft 40 

8$ & S8 i$ 1 4 14 . « 1 ©ilOflO^iSSS 1 1 4iHC#»^6ft*«&t5HTBi 
its. ft g jfe g& fflS 1 4(D«II:'3^T<!)»«tltlltS. HT, ± K 0 6 ~ 

18 JtILT, *3*ffi<Z>jf*ffie!>ft]»8tIftl 0 OCD&fcfiKgJKK^^TSiW*-*.. 

[ 0 0 7 2 ] 

[dbSR] 

(a) «m 

© « tc £ n « , ft^^sssci 4rt-c3tt*s»*A<e»*-&*^t*«' 

T # -3 . 

[ 0 0 7 3 ] 50 
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th & 1 2 te® ffi & 2> Z. t X Z Z . £ © # £ . g& 1 2 « . 0J A . 4* U *f 3 H S ttf 
fig , 7 * U JU * » JB , X # * -> & W m , * 
*«©«jB©#*«»l 0 0 IC 43 V> T 14 . a 1 2*i#U-f5 F*»IB;ft»SfcS«£fco 

[ 0 0 7 4 ] 

ft*K AgBte. 8*1 OifcRlsn&i&»tfT»^TtiJ:l>L, »*V»»4. Stt.l O 

fc*S»i«t«!:ii:J:»). fi^£ffi*f5S;-r-5;i£:fc-?£3„ *H{6©^*&©ftig?8:s&i o 
o k * ^ t a , ogpi 2 a» , s # 1 o ± k « » & n ± # au *r j6»'6 & * » ^ ir ^ ^ t * -r 

[ 0 0 7 5 ] 10 

* a ^ tt , H13K*t«»« ( }fc & & 8S 1 0 3 ) ©J;'5»C,-d!ig|55 2*i8<t:lO«i:-* 

ftLTiSUSftfctiWttaTfeiH. f ft t> % , £©!§&. t3g|55 2 «S#:lO<fc|^- 

0 ft ft & 8: « . CC±5i!i;fl»5 2 11. #i A , Ifr 1 0 4/^-^ >y LTl^lfiJ 

[ 0 0 7 6 ] 

( B ) 

1 0 OCQfflJl 2© ±M 1 2 a±K:*»jftlS«l 4 SSSlt 5 r t^T^ 5. i£!i CD St ^ 20 
[ 0 0 7 7 ] 

c c ) ±a©»* 

a . r ft ft % . #*ifi©»iR©#*«HUi. ia«tf©±]B±fc:tt*&i!fcmLT3tt#tt»*i» 

SB # £ ?l? Sfc L . £©lttBg#£®{fc;*1i-TftSffi!®gG£P^T3fc«6. tag|5©_k®©J£:|#£ 
[ 0 0 7 8 ] 

m X fcf . ft # j£ ?8 1 0 0 ( 0 6 ~ EI 8 # U ) T 14 , 0«12©±ffil2a©#ttttJ6»Tr 
» 3 . miCiO, fti»iStS§a5l4«fiigi#T&-3. Sfc, 09*<J:a!0 1 0 C*t3t* 30 
j£ S§ 1 0 1 »4 . aai8 2©±B8 2 a (i 1 0#I) A?fl^8 2 bSWtl.. £ ft K J; D 
. #»«ttffi8 4ttffl« T * . *SUtt. Bl l*±tfHl 2Kft*f«Bl 0 2 
14, flSJJ9 2©±S9 2 a (Btl 2#M) #»S9 2 bSttS. iftCi 9 . * 3J? & 
SE9 4t4^6^ ; fi , -r-l>o 01O*3J:^EIl 1 Cit4 5l:, #*iS©J£<i©ft«j£?&t;:J; 

n « , ftgc^^iK^w-raa^-cfe, :**fcis»©*Tffi*R»fciiiv» 

of lH t? a& 5 . 

[0079] 40 

* . &m? znmwmiz&i? zytmm&iz-o^x , mmisjt&mm tmwuz, a gB © 

[ 0 0 8 0 ] 

(A) 

-*©fliifc*sj;tf*||BK:i6i;fc&fc#*S#-r*. * * J6 © » 38 © 3t B $L 8S 
V 1 4 . H6fc*TJ:5l:. *©»fSi«»«WFItR-Cft*. £©*§£. ft * i£ S8 SB 1 4 £• 
lUtSjSiiiiKMHSitiOiSfitilltlCi'sT, ft ig ifc S5 i 4©WSiPtt£<2J 

w«n«K-rajit"b"c#*. jti«n»«)a#»tti:onTii, [ a as ] © us t # x 50 
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m. w b ft © -c . » b » sz *§ « « bs r s . 

[ 0 0 8 1 ] 

(b> ttn 

3:7c. ft 3? & 8g SB 1 4 tt\ j*l<!>£tt®Jgtt<DX*ttttl 1 4 t & tt 

BK^n-s. *#»Ktt, **i©»«i:*t>T3i6i»i»«i 41*. a as 1 2 ©± S l 2 a 
icmlt, wi & m # n & ta z> mffi i 4 b & *t m l x . ytmw.i&&e>mm& 1 4 a &b 

2 . ytmfoi&omT&Jsm 10 

Jfc fc , 06~g|8l;it*iIKl 0 0©l3il*Sl:^t,>T. 014 (a) ~|14 (e 
) . 6 Zfi IZ 0 1 5 (a) i5<ttf0 1 5 (b) S#1LTIS^1"5. 014 (a) ~ 0 1 
4 (e) . &e,t5C@l 5 (a) :fc J; 0 1 5 (b) « -t-tH? n , 06~08fc^t)t» 
& B& l o oo-MiefcttjSWK^TWiiiHTra*. 

[ 0 0 8 2 ] 

( 1 ) AgB 1 2 © JE*jS 

* -r . i o \za & i 2 zm&i-r z> ( 0 1 4 (a) -014 < e ) # m ) . a»i 2© 
n-g.. -r & ^ . ffim<Dytmwi$&$i 1 4©jemf;:t&;D-cG8si 2oo^«$r^s-r^. * fc 

. A g? 1 2 © f£ tt , O « 1 2©#*^»tt;&etfK;fc*SKJSi;T»*i0&#ffi 20 
[ 0 0 8 3 ] 

.* f . ^7;lft*6&3l*l Oil:, *,'J^5 HII**i*Lfct, »1 50tf 

48L 3 £ ff & 3 (014 (a) . Ctl K J; D . ilgf 1 2 xi£lBgtl.. £ £ T , 

ill 1 2 x«, I^Sffi^fetSttltSSfcfflffl, ^£fc«ffcbT^fcm*t&T!** 

o 

[ 0 0 8 4 ] 

* K , Sill 2 x±l:i/yX MR 1 ^iJSLfct. f f 1 3 0 5: 30 
ffll>T7*h'JV^77^Ii*fTitc^ (014 (b) #38) . cntiO. TRtL<»)\9 
->C0 1/yX MR 1 ^KS^ns (0 1 4 (c) ti) . 

[ 0 0 8 5 ] 

* l> T , MR 1 *77?tbT, MABTJ^'JWiSIUfe^IyM'jf 
> y fc J: -d T , till 2 x^/ti'-r^^t^. Z. tl \Z «fc 0 , Q ffi < ± # <B tt ) 1 2^ 
ffi* f£ 3 *l -5 (014 (d) # flR ) . © « , 1/yXhlRUIiLfci, «j 3 5 0 tt 
J»»«*ffft3iia:fc:J:i5. i!b*.l - 2 *^4t«fcS«4 (014 (e) #HB) . 

[ 0 0 8 6 ] 

( 2 ) ft SftSSSB 1 4 ©ffi^fifc 
*V»T, ^*te?SgI514e^fiJt-r.5 (01 5 (a) £ <fc 0 1 5 (b) #88) . S f . 0 40 
15 (a) tC^t-iotC, flail 2©±I1 2 aCMLT, 4S»BfcT*ifc 
»CD*Wl4b*ttlHLT. ftj|£&g8gI5©ii(IIKft:i4a£fl?jS1-.2>. Hai/ftiiK, « 

f -5 . 
[ 0 0 8 7 ] 

Ml 4 b^ttttitST/SiLTtt, Mi£©Sll©lllt#afc;J3HT, mm 1 1 4 b^tt 

ICISDT, i&aM2©±ai2afc«ttttfflSSfctt»*ttffl«fcfr£5£a:fcJ:9. » 
I14bl:Mt5iIl 2 aOltltt^ait^CtA'Tf 5. Z. tl\Z <fc 0 . J9r 5£ © J£ # 
*iff*tS6*ti3£»*B»14S»j$tiCt*iT«*. 50 
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[ 0 0 8 8 ] 

# l> T . HIS (a) iz * f «t -5 \Z , ft#?£&SP©fiu^#14aft@Hb2itT. ft 3? & & 
gBl4£ff*J*-f£. ftig&M©?fflffi#14at::*fbT, ft $ fc ttft* ©X 

*;k*-15tft*t*. ft£&&a5©lta!§gffcl4aftg?{fcir-SI&te. «riBJg#:«Moa 
SHCcfcDjgSJ&^&ftffl^-S. I^WCB- Ili^-l 5 ©#4tLTB, « A tf , ft 

ISfg-r-S. JW±©Ig^<fcD, ft«&g8SE14ft#tJftiSi£iigl0 0At»£:n£ (06- 
B8>H) . 

[ 0 0 8 9 ]. 10 
fc J3 , #fcn&3tt*«l&10 0jfc5ft*ifttt«14ftBtDrt"r*££*«'r**. © o ft £ 
*lfcft3(i£?&gl$14ti. i^ilCKttSii^Tf I.. HI 6*itfHl 7tt*n* 

n , ft S & & as i 4 ft a as 1 2^6HD^-r*fto-«&i«*wic*-rKiBiar*a. 

[ 0 0 9 0 ] 

Siitit). ft # i£ 88 95 l 4*»o>|.ti:t#T*6. 
[ 0 0 9 1 ] 

*«i>tt. @i yciti^ic, ft S & S8 SB 1 4 ± fc « 3» r- - ^ l 5 o ft JA 0 ft & & S8 
AiTCtCi 5, ft igife&SB 1 4 ft flfflS l 2 © ±® 1 2 a*6«tl*TCi:#T«*. & 20 
43. Z. <D Wi £ IZ & l> T , ib»12<D±Hl2aK:»&a»Cft»«fflHftifiLT:i3<i, ft 
g & SS SB 1 4fl)8!)^LjS«*8ift4. 
3 . fl3ft 

#*J6©M©ft«ifei&l 0 O*5«ktf-?-0»ift:fr8cfcJ:ntf, mi©*S6©^!^©ft»ffi 
»1 1 4 45 «k *©§liS#Sfe<h ra«©ff ffl3&*ft ft <5. .JIPAT. * * M © & ffi © ft « & 
K 1 0 043«t^^-©Mifi*ft{i, HTK*tfli||»**tt«. 
[ 0 0 9 2 ] 

(1) JB 1 ic , 3tt*«ttaBl4<0**^±tf#ttftl*!&KIWW**££j&*Tr**. "T & 
*3 •£ . 36StBil 4©i«li*»l 4 btDttfflttiTTftlttSut^Tt*. H tl 
K * 9 , mm <DW «*5j;tf*#££W-r£ft»i)£S&gEl 4ft^tffti»?&S&l 0 O^ft^i 30 

«fc *» t « a . ' 

[ 0 0 9 3 ] 

±KfPffl»*Kt)HT. HiEft#IIBLT 03 3«. IffiS Lfc 

3 ft ® !& 1 0 0©KjgXg«c43^T, AflS 1 2£ft3f&S§SB©niJ^#l 4 a £ © ^ SB 

#<DiS»ft*S;«jK:jR-r»rBBB-T?»9, a # tc t± , 015 (b) (c£>«-£l$r®©i£*0 

-r* § . 

[ 0 0 9 4 ] 

13 3», # * » & ffi i 4 ft » js f a fc ».© * # *f » a* . Sft i o ±cttaisnfc^i* 

Sl/T^S. tftti%. 0 3 3!t ft*ttttttOffiB#14a&lB{b<*1i-«ftiir®ttlB, W 
tr» » A n tf , H985&#1*»*>Sfr*ftiS&BggB©mr(£fcl 4 a A* S # 1 0 ±\zmW2 txx 40 
H-StKJBft^LTH-S. 
[ 0 0 9 5 ] 

B 3 3 fc is ^ t , r L •* * * » » (3t#SKa«)ilfl£ l 4 a) ©£M*t?*9, r s 

ft K £ ft (£ , 03 3l:StiPlI, ^ilSSf fflilftl 4 attfiffil 2ffl±Il 2 a± 
CSUSfti. Z\tl\Z£ K) . i"iSBl20«iS12bA«3t»*IS«OlWB«:i4a-caina: 
HID. ft*Sfc?SSB©iiulK#:l 4 a tt fir » 1 2©|gffi3i^tt^ffl1i-T, ft i* & & SB © ml 
H*14affliBI*T L ^il:ff«t5. E © fc «> . ft^iSSSa5©flft^»:i4aft^fiE 
-ra-&*fcttiB-r««*©«*iii«E-r*i:a:»cj:t)T, ftJgiftS&SBWiWig&l 4 a © P « 

S^itSutAtTtJ. cnc«tO, WM©Jg^*5 «fctf*# $ ft W "T 3 ft ® ?& SS SB 1 4 50 



(15) 
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*%z>z\t at 1 o o ommjs&iz «t n « . 0 6 tr 

[ 0 0 9 6 ] 

(2) |g 2 {;: . ft * i£ SS SB 1 4CDSIteB*«ISJC©HJflT-SC:t*iTf?«. mi i£ L £ <fc 5 
, fiSiiSIl 4H, flSl 2®ill 2 aCMLTiSl 4bSttffll/T, ft 31 z£ S8 

SB © M SB ft: 1 4 a £ fi£ L & > ft3£i£S88B©iMfIB#:i 4 a SSft 3 «5 r i: C «t 0 »lS 

£n-5 (Hi 5 (b) #M) . 2 nrzmffivmw &.wz mm \zmmr z <d& 

figCl 2 <£> ± ffi 1 2 a±£fta*i£gggBl 4*f St 5 ci^ttli. f & *3 t> , SB 1 2 10 
© ± ® 1 2 al:flT#l:iiSi 4 b5:tt(Bt5Cil:J:oT, fii^btiffft ^ ^ t 
fc<ft**I&«<Diro«#14a*»Eft?-*;ii:J&»-Cfra. f Ul^ntf, fl^ 1 2 SJgfJ 

[ 0 0 9 7 ], 

(3) 31 3 »C . fill 2fflif 1 2affl|«SSSt5:it:J:-3T. ft2»i£88gBl4CD 
itSiSt^cli/i't^^. "f & ^ . flSl 2ffl±Il 2 afflf tt§:®fiIRt5i 

m (I9~@l 2) K 5t L <fc "5 tc. flg|5cD_hffi©^^^ig3i[S^'r5C:i:(CJ;(9, 

ss s * m - <d * # ± \z m m. m a r * - t ,t» -c * * . 

[ 0 0 9 8 ] 

(4) g§ 4 K . 3t«feS§gBl 4ti, ItllUfci^ 14 b SttttiLXiift 1 4 a 
?^SLfciu(?)iIftl 4 a^S^S^T^S^tl-5. Z\<Dfctt> . 0 3 ;S T <£ "3 IC. 
ftjg«g8gBl4<E>SS!®l 4 <:>!/* I&®"r&3o & £ , **»K»1 4fflJBiil 4 c *tft 

X<hLT«S«|-ri). £ n IZ «k «3 3t * «[ » » l 4 6 ffil* b fc 3tt * « A «3t * ^ « K » ^ , 
£-t±-5l&fc\ 3te<0tS^»^**«)«ii^Tffa. -€-©18*.. ft£ jftftTSfea&cDftM 

» m * m to tz m m & ft ¥ k & * s t n & . 30 

[ 0 0 9 9 ] 

cm 3 (Drnmommi 

1 . ft *» & g& © fit it 

01 8, 02 0, 02 2, @2 4B^n?tl, fg3tf)fliS<7)J£ai<7)ft2i|j£?§tf> — #1 £ 

Sfc, 019, 021, 023, 025(i^n^*n, 018, 020, 0 

2 2, 02 4 K^Tfti»iS8S£^:£WK:*t-¥®0T&£.>&:fc, 0 18, 02 0, 02 

2, 0 2 4Bf tlt'n. 01 9, 02 1, 02 3, 02 5CDA-Al;::fctt-5i3»r®£^L 

[0100] 

£*5. 01 8-02 5tr^-T^ft«SSS(C*5^T. Mifi®»2(0«aoX«ttgSl 0 0i 40 

m c ffi & * m ~? z ft \z \tm c n n & ft l x , »n>Kwatiit5t.«)it5. 

[0101] 

*HJ6©M<5!>7£*iS8&K43V'.Ttt, ii 8-02 5i;ftJ;5l:, d « © » « j&» . S2 
©*i6©Jg*l©ftig&S8l0 0 < 0 6 - 0 8 # M) *»ric-r*O«12<0»ttta«R*. 

* . # #1 SS © 1£ fine *5 l> T . « # 1 0±K:±-£8Bt*#i§:g2ttT:i3r), £ © ± # SB » 

a* a as t * z m g z * t . 

[0102] 

* , MT X L fc J; z) iz . fii«<03i|*:»tttt*fcH)esn«toWTtta:^*«. '> & < t ^e- 
®±®±tft»^KgP^^HT^'i:^T#^fitigT$.^.c:t^^lgi$n^. HT, 0 

i 8-02 5 iz7sktytmm$& otiiSK 1 04-1 o 7) ic^v>T-?-ft^nsiwt4. 50 
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[0103] 

(a) mi 8fc«fctf0i 9 iz7K-tytm&& 1 o 4t», a sc 2 2 o±b 2 2 a <t <ai ® 2 2 

b<h<D&-f£<9rt<gi:fc-??&'5. II £ T? , iSi 2 2 Offli 2 2 b ^ 11, ifheB2 2<D{USBtC*3 
HT±I2 2 afc»t*ffi*W5. db g|5 2 2 ! C ii T tt. Ci{(2 2 <OflSi>aff 2 2 OH' 
12 2bf*5. 
[0104] ~ 

* an & ® as 1 4 « . »2©**o»»(D3i6i«is«i 4tB*©iii:T»rtsn5. -r 

ft fc> ft . Oa52 2<D±B2 2at'MbTa5}g^lltl±3LT. 3tt*ftttffil4C!)mK{t (Ha* 

* r ) « » « l & a , mmmfcz&itz & & n iiuowsns. n n t . a as 2 2 © 

± ffi 2 2 atffl!®2 2 biCD6tfte*««ftt*« JltKiO. OgB2 2 ® _b fSJ 2 2 alt 10 
*fUT*W*i±lB-r«IRfc. ft SB 2 2 <D ffi'J E 2 2 b^MJSTiin^©$rl»±-r'5ii:#-C 

^•5. ~ ^MOT^t(c*icfcy:^:^$*w-r^^SjssggBi 4^iit*tr^^-r«.ci 

ifi t £ -5 o 

[0105] 

(B) B2 O*«ttf02 lC^tJCfftBl 0 5TH. flSC 3 2 W±gE 3 2 c ^i^f-M 

* T & 3 . fUi^nit agf53 2 «t>$LS!Jg«*^r-r^. £©*£k:J3V»Tt>, AgB 
32<OiI32at, iI3 2 b (CiBIJ3 2©lia5K*^T±S3 2aK:tt-r*Bi) £ © 
St^fl^UftiSl!. £<B*J*fc:j;fttf, dbSB3 2©3rJEtt£«J3FL 7^ , fit SB 3 2 0 
±B3.2,atlB3 2bi:®fttfteSi!)*3<t5:i:*fTf 5. d n J: 9 . t!i SB 

3 2 ©mm 3 2 b jatj«*Tfflin z> © * st n tc Bfr ih t ■« n t jfl* -c # a . -©gs, mm 20 

tt*3j;l>*^:^S*#-r-S^« & SS SB l4^«fci9S«3l^^fi!t-r-g)^t^-e^S. 
[0106] 

* & , a tf 3 2 » . 12 ®HK©»ffiffl)t»iKK 1 0 OOfl^l 2 tBiC, # U -f 3 H 

* W Si *> 6 ft a . 

[0107] 

(C) 0 2 2 43 <k 0 2 3fciTJS««[Kl 0 flgi53 20Brffi»tt*J#J»1?»* 

o 

[0108] 

(D) 0 2 4*3*^0 2 5C*-r7tSi8Sl 0 7T?tt, fll 6 2 Oil 6 2 a i^lT* 

•5. HU£ffl3t»»Bi:*l>Tlil>fn.fe. aaC©_h®^^Fffi^ ft ft t&a*. 0 30 

2 4fi±tfH2 5KjRt3ti»Bl 0 7T?tt. flS|i6 2«±B6 2 a^ftffit*!.. * & 

. ^»ig?ssi53 4«, jti8B»i4iHi;*atT, * m u » it a* s ft * c t a*tr # 

[0109] 

Tt^SSSl 0 7 fC i tl tf . K « R.# © 5tt * « K « 3 4*, SB 6 2 © ± ffl 6 2 a ± R 

■ T«:t*»T**. ft*, fiamis r^m mmi&<Dytmwi& (06-01 3t5i«ai 8 - 

12 3#I) l:*KTfe, £i«fl)±ffi*ttffifr*ili:3j»T**. * , ^iSB 1 0 7 
43 V> T . Ci«62fl±i5 6 2 aO»«ti»*«S*. ft m Wi 3 4 * M f&T Z> fz ® 

3„il©»£.iWfBft#&Sg©BrffittfliRT&3. 40 
2 . ft « i£ & © g{ jfi # & 

* . # #1 IS © fl? ©■# *j£88l04~10 7 (018-02511) ©3ft, ft St S8 
105 (B2 0«J:tfB2 1#M) ©«flS:friSIC-3^T, 02 6 (a) -026 (e) * 

* SB L T IK 38 "T 3 . 02 6 ( a ) - 0 2 6 (e) tt *l -6 *U 02 0*5*^02 1 EST 

xmm & i o 5ffl-«»iit*a«i:sti b.h t? * a . 

[0110] 

( 1 ) dlSB 3 2 0 Jgjft 

#*is©j&!i©ftii«B8i o 5 am 3 2c;t^-->^ipiuT,j 

2 <Dmm<»Mm<vKm%i& 1 0 0 (D®mjj& tmm-c & z . c © * c £ -e « ; a sb 3 

2<0/1^-->5flStCt?^T±t|ttB^-rs 0 50 
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[0111] 

(02 6 (a) ~ 0 2 6 (c) # Rg ) . ^CSTCIili, ffflj£©5f§2©3li£S!l© 
ft&jfe&10 0©»j£*f£ (014. (a) -014 (c) * JH ) 
[0112] 

l^*h££«;*1±fcl<>S*© frS (DASl 30t) TMH^fr/i:^. d © 
M K 43 ^ T tt fcf B 3 2 xO±B«^6J»*fti^.«J:a:JC±»). f SII 3 2 x©ni 
Oil Olil^iOfe- ilI3 2xC!)±iffl (UvXHRll) 35#©JS?{t©Sl^£ 

[01 13] 

& U 7? , 1/y^MRUYXJtLt, «M32x$')l7H7f>yt5. CI© 
X !S tc 43 T . UvX MR 1 W( T SB ^-r/«t^%^)SiW3 2 x © ± gBte , ffi © SB # <fc it 

*t<ftotl>4. CtllCiO, 8flliH3 2x©_LJiiffl!gB#«, Ifltl0«»»i0fcf 
X y b X y J- y V \Z 43 Vt Z> X • y ^ > ^ U- - h *i /Jn £ H „ Z <D tz ® . S^Iy hlyf >^ 
1$ K 43 W T , 1113 2 x © ±M<®ffift\*m# 1 OfflflgB»^l±^bTX>y^>^jiS^jl 
Hfcfe. 19llgJi32xO±®#JgB^ttS*10#Jg|5^i:It^LTJ;0^<a^-r-5„ :tl 
l:± 5 , ±gi53 2 c*tiS*T--/^«^BfiKSnfeCigB3 2*#-5Cli:^T'^-5 (02 6 (d 

) mm) . i/-;xMR2si!ft5 (026 (e) # m ) , 

[0114] 

( B ) ftSI&SggB 1 4 fflilj 

# t> , ^^s?§a5i4*^^-r«) 0 ^^?ggsaci4*^fig-r-s * & « . jb 2 © ^ « © » 

^©3tW^^g|5l4©Pfi!<;^?£i:|WI«T*-5fe». 18 K £ « Bg "T & . « ± }C J; 9 , ft i9 & 
Bl 0 5i'H6n5 (02 0 43 J: 0 2 1 # 88 ) . 

3 . re jg» « 

**it<o»*©3tei*ttB&i 0 5*5i^^©Sjg^^^«tn«, sni43±tfgi2©sis6©fl2 

l£©ft#i£?&43 «fc^^©»jg^^<h|^«©reffl?J|*Sr#f -5. Jn AT. #|llS6©^^©ft 

IJJjftttti. 
[0115] 

[* 4 ©ms©^ffi] 

1 . ftig«8&©#|j£ 

02 7li, ^4©^Jfi©^^©7fe#jg[SSlO8^S5SWtC^-r»fH0r*-5 <> 02 8 (i. 
H2 7 fcvt*f*»6l 0 8 iiSWtwtf f BT»4. & 43 , @2 7B, 02 8©A 

[0116] 

#*J6©Pag©fti£j£i?8l0 8H, 02 7t5iat0 2 8CgtJ;^l; t &{£ 1 0 IZWi V *> 

n&ia«<±#«*n 12 t v. am 1 2 © ± ® 1 2 a±fc»«-snfcjei»ifti6«i 4i, 

5t * 1 4SI5III1 6 0 £$tS. mi*m\Zte. 02 7 43 £ 0 2 8 lZ7sk?&? 

K , **i6©^^©^#jfe?§10 8tt, fg2©gli6©^»$©ftif|}£SSl0 0£« till 

[0117] 

Z. © t£ m M 1 6 0 « , ft*SK»i4J:»j%iJB9rJ|sa*'h3 iv. * . a »'i 2(i, ft « & 
& SB 1 4 <fc 9 & IB iff 4* # /h 2 ^ . Tttt>*>, ft a£ & 8S gB 1 4 tt , ftigjg8§SBl4«i:9t>JS 

»*!i«'hsni (Sii 1 6 0 ^iicdgi! 1 2) Ttutix^s. » ^ » *. *1 tf . £ © 

ft *S j£ ?§ 1 0 8 C 43 ^ T fi , it@»iiS8Sl 4!)?37tbTligL, £igBl 243<fctf«gja 
1 6 03ft»^5yHtl/T«iB-r*. £ 43 . K S @ 1 6 0 © fcf « « # K PS £ 4a & U # , 0U 
A « W B!f * ffl V» -5 C £ tfi T £ & . 
[0118] 



(18) 
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S , di SB 1 2 43 £ ffi S H 1 6 0 £ . iSf$Atgg§ Ll^ICTDSI-S 

ititcj;»3. *7 r^Anijlil^ftl:, ft g SB 1 4fflHlStM 

2 . ft iH & & © $U i£ ?£ 

**tt©»ti©3te#iftl&tt. K§2©|^Si<Z>ffi*S&<Z)ft»te?&10 0 (06 ~08#I) »c*f 
It, 3t»«B*l4*«Ili 6 0TU6atrcil:J:D]|l*t«ci:i«Ta4. 
ii 6 0O|f!ili, t5i l 6 0©ttH^i)f icioTltlRtseit^TtS. fiajA 

hs, & m . l b & & pa ^ t* $ -5 . 3. 

s & & 1 o 843«tiK^©i3ig*^tt, «T<ofpjB»***-r*. 

[0119] 

11 6 0 & «k £1 SB 1 2) T?J|»HB«14Aim3ftT IVS £ <t K «fc 0 , ^ ^ Sf& 1 

4 (Dftomnz&MTi* z> . zn\z£v . ft*£&&gBi4ft£es&-<r-i>ft©eM^ 

[0120] 

5 . *»»B«1 4tf*«Il 6 0Tf*i4SnTH*:tl:J:!). ft«&S§8Bl4£ 
i!b 815 1 2CDJ:ffil 2 a±caiIl:0gt5;:i3}«Tt5. 

[0121] 

fc *5 , **ffifflf Iffl^ISKl 0 8li, 12ffl*tt©il©^ii!8l 0 OlCtSll 

t» RI « t . & S £ j£ D T , -n£©ft»i£SSfCtt«ii£^J£T3-£#T^S. 
[0122] 

[s 5 (Dnmcn&mi 

1 . ft*»j£gg©#tii 

0 2 9tt, S5©HSfi©^^©7t*iSKl0 9€:«S;W1C^:-r»fffl|g-e*^). @3 0lt 
B2 9fc*t'J6»ftBl 0 9 tiSWKStTIH^**. fc * . I2-9B, 1 3 0 ffl A 

[0123] 

^fHifiopaicDftiJI&SSiogte. ISI2 9*3«t^S3 0tC^-r<fc5{C. g # l o is: «e> 
*l fc & 8B ( |g 1 © di SB ) 12i, ft « iS gg SB 1 4 t , IS2©agB7 2<!:. *ll74i* 

[0124] 

£ D ffc M IC « , H29*i»B30l:3!tJ:5l:. ^©3tiIK 1 0 9 Sf§ 2 © H JS 
©«*M©ftigZ&S& 1 0 O £ £tr. 2-p©Sf§2©db8B7 2&» 1 0 O S 

tfctrJ:"5k:KBSnTir»*. SCfc. SII7 4(i, £<o#»«Kioo*ilJi>i&A/-ri» 
•5. * & , IlDiai74lt <0 — aU4«2O0S2C!)flS7 2<0±I7 2 a±CB*S 

[0125] 

12©flgl57 2tt, SBl©i£b8B124:S|*fT»-E«SnT^a. S # M It te . 0 3 0 C^t 
.t^C. 2t3©»2<Oi"i«7.2«». mi©dl8Bl2£&iJ > ,k'5{;:ffi*J6££tt. t3 . g 1 CD 
A01 2 title. XJ5[Bi£.¥ff1l15&\zmzfX\'*2>. 
[0126] 

Iil74». fti*«l&«14J;D*>B8r*s*»/hat>. ff£ 1 © dl 8B 1 2 *> £ , ft » & 8£ 
»1 4±OfcaJr**«*an. "T & to "5 . ft*tfcttffil4tt, ftig&SggBl4£9fcJl&r 

( « ?g n 7 4 * <t s 1 © di sb 1 2 > ttasnt^s. t niAna. c 

<D*»*»10 9KSUTtt. JtiftKSEl 4*?3 7<!:bTlMl. |g 1 © dli SB 1 2 43 £ 
8t S Jf 7 4*!?7»; h'tlTd IB-T £ . 
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[0127] 

s«i7 4tf)t}Stt#cs«snsu^ > m a « » in * -s z. twv % z . *nm<nB 

agcD7t*j^S&10 9»C*^T«, 1117 4 4), ft&fc&gB 1 4 £ ^ flUc , X * * - £ 

o 

# K . #*M<D#«©*fi*ttl&©«at*8fc:3^T. 03 1 (a) *it;03 1 (b) £ 
m^T ®,Wr Z> . 0 3 1 ( a ) *5 <fc 0 3 1 (b) te^n^g-'tt. 0 2 9*J;^B3 oi:s 

-r # m m 1 0 9 <n - m m x m & m * w t ^ -r wf m m r * ^ . 

[0128] 10 

( 1 ) |g 1 Ofl SB 1 2, Tfcig&BSgBl 4, SiS 2 7 2 

S-r. m2OTH5SOT^^OT7t«jS?&10 0Sr^)«-r2)„ <I © ft 3£ & SS 
10 0<7)§?it*ffilC-3^T«. £§2©?l;&g©^Sg©ffia (014 (a) ~014 (e) *<t 
^015 (a) -015 (c) #d) TlKBJbfeCD-C, u r t ttP I ^ UJ^ B t IS t 5 „ 

[0129] 

# ^ T . g #: 1 0 tC , 20<D^2<©t58157 2^Jgfig-r^ 0 C©2O0S2fflflgS7 2©FI 
tcSl©dhgI512^*^fiS;$n, ifi-D , £©2:3©Sg2©dIig|57 2#5fSl©£)g512£¥?T 
K ® -5 J: 5 IC , 2^ff)|S2fflflai7 2*I«tS, 

[0130] 

6 <5 Utt , ^S^8glOO*JgfigLfef*trm2(DiagB7 2$r^Eg-r^)^*3»5 1C. 21 CO rii 20 

7 2£,fti»j&?gl0 0©ag|$(SRl©dlg|$) 1 2 £ -T^XSilWlBttCJgfiicLTfeJ; 

[0131] 

£t -fc K <fc 9 , jtiiSffil 0 0 & 2 <D&ffi 7 2 £ ZMtfLTf Z> (031 (a) #H8) . ft 
SSK 1 0 OB, 03 1 (a) {C^Tcfcofc. 8!l<7>aa5l2£J;tf7fciSi&S&g|5l4££ 

tr. 

[0132] 

( 2 ) mmm 7 4 <dm&l 

«SJ17 4Sr^ErKt--5. * 3H 56 © ft? SUC 43 ^ T li , ^OtSM 7 4 4<%*ttMS 

i 4 £ m m k . x^^^--£##-r^c<htCctoTs^Bifig^tts^*-r^fiSff«»^ffl 30 
^ x $ n -s . 

[0133] 

*r» (&2 iDWcffi) 74b*. ft^&8Sg|514:tecktfJS2©ag|$7 2±iB7 2a± 

Cttm-T-S. :i £ T > 2O0^2ff)i!!iS7 2CfttnTl'^S«* r^2(DCigB7 2«tlg 
W fid J <h b , fg2©ag|W2£»^ l hbT!gl©figM2;*<^l&£nTV>3ffliJ£K#flJ£ 
r»2<Di!!iaS7 2J:!)*H|j tt5. £ © X g Tte , f 3ILfcIi7 4 b^, l2fflflSC 
7 2 «fc t) fl- fi!l»C ffi! B £ ft ft V> =fc ? £ , }^}®7 4bC0ia:m»*liSt-^o £ *: . i«7 4 

bctttu^SB, m 2 <Dmm<QMmizTytmwim& i 4 tm&njjmz m 

W5;tiji7fs. zotztb, siuiBeiitBts. Hioiiicit), & s b aa K # 

74a*iiS)i5n5 (03 1 (b) #1) . 40 
[0134] 

C©$SBi?ir&#7 4att. & 2 <D ihffl 7 2 a ±M 7 2 a ±\ZM&L2 tl. *» . ft ig ft S8 
|14tIoTH5. <k 9 * # ftfC , 03 1 (b) IC a* ? Jc 9 C . gll©dbgi$124o<i; 
tf*»«BI!l 4d«*«I1K|I#7 4 alCioTUftJiSn. 2 ^ © HI 2 © A SB 7 2 ©± 

S7 2 a ± k t mmmmmft 7 4 a®-8«»»ijsntu5. 

[0135] 

«BBill8*7 4 aCMLTI^J^-SW^tactCioTSftSta. & 
S H St iK # 7 4 a«Kft-r«:#&tt. % 2 © mm © K £g £ T ft & & SB 1 4S«ffit5« 
^iRiffl^SSfflt^i £ © fc i* , KM -h © X S K 

«fc 0 . JtI*B«l 4«,ttf«i8i7 4t*tf*18»l 0 9*«»6ni. 50 
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[0136] 

ft * , **lfi<D»«lc*HT it. ^ii$ssi o 9*?, *2m*l(0»Ico^*t!8i o o 

&-$tsm&iz-o^T7nLrz&, jtiftjs i o o tc, ?g i « <k # ?g 3 <omm<r>mm 

(D^tmm^^m^tzm^'chmmiz, * mm v> mm® z z. t*sr ^ z> . 

3 . & m *g * 

gs*ctt>*^0iaiS*?*<tiir«©^ffl«ii**.*-r-5. ftp * t , *stu£©^«g©ftai&8&i o 

[0137] 

(1) m, i \z. mm (^2®ii) 74b*. ytmm&m i 4 & ^ztm 2 <d am ? 2 ±.& 10 

7 2a±fC»tffibT, Sllilft 7 4 a CCDIgCfeUT, SllltUft 

7 4 a £ . S2©fl»7 2C5iii7 2 alCJglJtSitKJ:?), »f ffl >** <t 0 PI tc ifi H 
fiSKl 0 9Si5di:*iTt5. £ft t:: <fc 9 , 3fciga£S&gB7 4^£>©ft©jlin£<!SM 

[0138] 

(2) S2l:, «SIIiftfK#:7 4a£^I&^S;fc&{C&$7 4b£i±ajT£I^tc::feV>T 
, 2^©12©i!lg672iii5flOi!lSl2*fttfJ:pl:|SI3nTH^Cil: < tO, ^2 
© a 7 2 © ± ffl 7 2a-k#«fctfSS2tf5i&{B7 2 «k O ft « , « S Jf 7 4$««t5Ci 

T i* £ „ "f ft ft ^ . m2(Dt0igB7 2*3T^©{igC^B-ri>'<t{Cj;O. XI174CD 
ISg&B, JfctKis J: tf* £ S * ©JffllT -5 £ £ #T £ S . £ £: , Sg2©dbgB7 2£j9r5g©{4 20 
IlIilLTi^tfi 7 4 bSrttty-T^eiifCJiD. J&gftg|$#fC©^ffigJ17 4*^fig 
-r-5^t*ST#SfcJ6. *J © g& ifak: ft -3 . 
[0139] 

1 0 O^fflct^S^. * * & ft ffi 1 4a>S*«^©ftO»nfcJ:t>T3!6«ifcl&»l 4F*3 
T?0>l6<oe*»***eT-J"*0*BI!F<fc«>fc»4, ft ^ ifc ft SB 1 4 *« Hi! T 3 fc> n T H -5. 

l a» l & a* s , c © « aft ib s « ± \z \t * t * a e is w m «t $ n t u 

<DMm<Dftm$i2& 1 0 9 K: «fc fttf . fS«!Sl 0 0-£&tr,fc3t;:g?2©[5gi$7 2 ^SSL 
tcoX-Q. iS»7 4b*ttfliLTiIl7 4$iffiT5Ci:[:J:r), f&»fcaB#te0*« 30 
II 7 4 ^fl. u i^Ttl.. ' til: ± 0 , HaiE*^^«^,E^<i:,^«i6!StA5?g 

* is nfz&m&Bf&-r % z. t -c * s . 

[0140] 

[■* 6 (D 

1. iHlSSStS. ft i? - , ft e st g b 

1^3 2«, <d mm iz & ziEi& mm 5 o o *gswicit^s@T*i>. 

[0141] 

(H|8S*ffi500tt. S3 2l:*1-J;^ll. ff§2©#l;6S©fl2j!l©ftigjgS§10 0<fc, 38 ft * 

f 2 0 0 t, IC300, 4 0 o is^tf. uti&ti. Sfii i oit»«*ht^s. 

[0142] 40 

ft * & ?§ 1 o o a . %ytm? 2 o otgi$nx*i), ^*if 2 0 o^emwtsjt* 

SI8T5. £ £ . i)t*f 2 0 0 iIC 3 0 0, I C3 0.0tI.C40flilHil ft . 
«SCBE^2 1 OCio T ■« ifcttfcttttSftTV**. £ , - ft iH & ft 1 0 043±tXfgft?!iT 

2 0 0 ^e>3t ; &> J 3.-JI/^«B£$tl-S). u»f t-^a-JHi, ft £ ii g B < 13 5t "T ) © 
-ItLTIl^ns. £©ft£j§glBtt. 3 > fc! ol - * , x W X :/ U- . £ tft g ■ . :/ 

[0143] 

«^ib^2 i o«. mi©^^©j^^sfc b'jb 2 <Dmm<DBm<Dftm$i® <Dmi&^m tm 

m(Djj&\zTBf&-? z> z twvz <b. a w ic 14 . « A « . *«{£tt»&-&trtttt0Wlili 
Hft^#£. -f > * x y hS5:ffl^Tl« 1 1 OltttSlbtilftS^T. «^iie^2 50 



(21) 



JP 2004-1 18003 A 2004. 4- 1 5 



ioj»ut5;i#tt5. » * v> ii . m m&tt n z mm \z # m. s -a- t n nrc # mm 

£ M"f -5 £ £: *> T # 3 „ 
[0144] 

1 0 0 *<Stsm&\Z-D T ^bfc^, m2»JI^(D^li»3t»felSlO0<DA^O^, 
[0145} 

Xtf. # 35 BJ§ « , £tt<a&li^l!lHLfcttA£%KttlCfi|-<B*lf£ < « * tf , « fig , # i* 
93 tt , *Mco^ffiTa»BJ3Lfe«fiEtR-co^fflg6**^-r^«fi!cXt4|^-<7)aW^^fiE-r 

a^t««T#a«jiR*$t». ^ifi©^«iTijiBjLfe«BK{c^as«^# 
ft] U & 

[01] ^io*M©^ll<o^»iSK©S8ift^So-xa*«^«fcs-r»fjiiET»S. 

[02] 11 fl)*«©»«0«itt»C!)«ig*ft<!)-Iift«S»i:St»iSHTr»4. 
[03] $g 1 <O*J|<0»IR«>#*i||^<B»ift;&jScD-ias«SttK*^WfflH T.£ * . 
[04] H 3.fc^"T3l£*iR»S«iaWfc5t-r¥HHTr»*. 

[05] jg 1 ©**o»i8©^*«»o»jft*tto--is*«i^«fc^--r»fiaH-c**. 
[0 6] »2©**©ffl*»©#*«»s«a«icj*'r»rffiHT»*. 
[0 7] «2©*ft<o#iR<0##i0^sBta»fc*-r¥BH-c»a. 
[08] 35 2 © m m cd ^ & <d yt m * n * m * w fc * r <w b 0 n & s . 

[09] *.2©sfl*©»»o3tt*«»o-*»«*«^Wk:*'r¥iiiH-e**. 

[0 10] 0 9 lcjST3fc««K««S:«n;:at-r»SH"r»S. 

[01 1] m 2 <Dmm<Diem<Dytm®.&<Dm<D-$zMm&miX.m\z Tiitss. 

[0 1 2] 0 1 2CST*i«Btia»t:*r»HHt»«. 

[01 3] m 2 <Dmm<nmm<»ftm$L& nmn-mmm &&3&miz*T mm 

[014] 01 '4 (a) -014 (e) te^n^tl. 16-08 Iz & CD 

[015] 015 (a) * «fc 0 1 r 5 (b) Btn^ft, B6-B8CSt*l8B«)| 

[01 6] 3t»»»aJoittw#oiRo^b*tto-«*«*WK*rwfmB-tr**. 

[0 1 7] j^#iS^^Wffil8^W®O^L^ftcOgiJ(D-fiaj?:«^;W»C^-r»fS0Tcb^ o 
[01 8] JB3®%tS0rett®ftttttK&WAttk:7i*r0riiiH'?%S. 
[019] 018(C^-r^^&8S*^^WC^-r i FiB0-C^^o 

[02 o] m 3 <Dmm<DMm<Dftmm&zmiZ(fiiiz7K'rmMm'?$>2>. 

[02 1] 02 OfcSt^r^WifcKfcfcsSWfcjKTTiBB-C**. 

[02 2] ^3ffl^^©^^O^SS[gSSr«S:M{C^-rKff®0Ta6^. 

[02 3] 02 2K:3S*r3te*»»**iCWK*-r¥iBHTr**. 

[02 4] ^3©Hi£<?D^^<D7t»)^ Sg «SCfl9K:5j-rWfiiHT?»-S. 

[02 5] 0 2 4 tc^t)t«iSi8&iS;Wt*t¥IETa65. 

[02 6] 02 6 (a) -02 6 (e) tt ft -6 Jl , 02O*3j;^02 1{C^-r^«iSSS 
w«ii^^w-XS$^S«Jtc^-r»fSi0Tafe-5. 
[02 7] m4CD*li6©^«eD5fe^«BS*<i^Mfc^-r»fiS0T**. 

[02-8] 02 7 \z^?ftm&m&Wi : &mizm-?¥-mMT'%> % . 

[02 9] £5(8$tEan$lK0*«»K&£3tt£a%r(^i9HT«S. 
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[03 o} 0 2 9 \z7H?ytm%i® ^m^^iz^tw-mmT & z> . 

[13 1] 03 1 (a) *i «k If 0 3 - 0 (b) « ^ *1 *l , 02 9 * 3 0 CSt^i 

[032] m6©^SS©^^©HlK*S*«iS:W^^T»fSl0T*-5. 
[03 3] 015 (b) K*5tt3#rffi»ffi*0-C&;g>. 
[ft^fcof&iW] 

10 Sffc, 12, 22. 32, 42, 52, 62, 72, 82, 92 flgB,. 12 
a, 22a, 32a, 42a, 52a, 62a, 82a, 92a i£b CD _h ® . 12b 
, 22b, 32b db SB tf> W ® , 12x, 3 2' gg @ , 14, 84, 94 3fc # & 8S 
SB, 14, 34 ftg&28SB, 14a 3t g iSt SS SB © ffi R ft: .' 14b, 74b ®. 10 
ft , 15 X * JU ¥ - , 16 # * . 17 ^ignttilP. 32c db SB <D Ji SB > 
74 &£S, 74a %a@ffiffi#. 82b ft SB , 92b # ft . 100 
, 101, 102, 103, 104, 105, 106, 107, 108, 109 

is, i i on, ii4a ?tm$i®$imfr. ii4b mm. 130, 230 

V X 9 , 150 !tt#->-S, 160 »SI, 180 ft i& /I * - > > 200 
210 «»BS«I, 300, 400 IC. 500 0 gg » * . R 
1 , R 2 1/i/XM 
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